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SEQUENCE LISTING 

<110> Levy, Stuart, et . al . 

<120> NIMR COMPOSITIONS AND THEIR METHODS OF USE 

<130> PKZ-CK'3 

<140> 
<141> 

<150> 60/188,362 
<151> 2000-03-10 

<160> 98 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 14000 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (9174) . . (9644) 
<400> 1 



cactccttgt 


ctgctaaaaa 


tgtgactcaa 


aaaccctttg 


ccggacggcg 


gcccagcatc 


60 


tgtttacatc 


attacgacgt 


caaactgctc 


ctggttatag 


agcggttcaa 


tttgtacttt 


120 


aacctgtttg 


ccaacgaaaa 


tttccacttc 


cgccagcgag 


tgtgactctt 


cgcctttcaa 


180 


ggcttcagct 


actgccggag 


aagcatagac 


caggaaacgg 


tcggagt cgt 


aagcatggtg 


240 


gacacgaaca 


atctcgcgca 


tgatttcata 


gcataccgtt 


tccacggttt 


tcaccgttcc 


300 


gcgaccgtgg 


caggttgggc 


attcgttaca 


cagtacgtgc 


tcaatgcttt 


cgcgggtgcg 


360 


tttacgcgtc 


atctccacca 


gccccagcgc 


cgaaaaacca 


ttaacgctgg 


ttttcacccg 


420 


gtctttgctc 


aacgcctgct 


ccagcgagtg 


cagcactcgg 


cggcggtgat 


cttcattatt 


480 


catatcgatg 


aaatcaataa 


tgataatccc 


gcccagatta 


cgcaaccgta 


actggcgagc 


540 


gatagcctgc 


gtcgcttcaa 


tattggtatt 


gaaaatggtg 


tcgtccagat 


tgcgatgacc 


600 


gacaaacgct 


ccggtattga 


tgtccacggt 


ggtcatcgct 


tcggtctggt 


cgataatgag 


660 


ataaccaccg 


gatttcagtt 


ctactttgcg 


ttccagcgct 


cgctggattt 


cgttttcgac 


720 


at caaagaga 


tcgaaaatcg 


gctggcgtcc 


tgtgtaatgc 


tccagcttgc 


ttgtcatct c 


780 


gggaatgtac 


tccgaggtga 


actcaagtaa 


cgcttcgtaa 


gtcaggcgtg 


agtcaacgcg 


840 


aatgcggtcc 


agttcggcat 


cggcgaaatc 


acgcagaaca 


cgctgcgcca 


gcgccagttc 


900 



gccgtacagc 


tgataacggg 


tctgcgggcg 


ttttttaege 


tccataactt 


tggtccagac 


960 


gcgtttcaga 


taagcggcat 


cggaggccag 


ttcagcctcg 


ccaacccctt 


ccgctgcggt 


1020 


acggatgata 


aacccgccct 


gctcgtcgca 


atactctgeg 


accacttttt 


teaggegtte 


1080 


acgttctgat 


tcgctttcaa 


tacgttggga 


aaccccaacg 


tgagaagece 


ctggcataaa 


1140 


caccagatag 


cgagaaggga 


gcgtgatatc 


ggtggtcagg 


cgcgcacctt 


tagtgccaag 


1200 


cggatctttc 


accacctgca 


ccatcagatc 


ttgcccctga 


cgaaccagtt 


ccgagatgtc 


1260 


gcgcaccgtg 


aattgctttt 


gttcttcacc 


cgccacacat 


tcggtgtgcg 


gcatgatgtc 


1320 


ggatgcatga 


agaaacgcgg 


ctttatccag 


cccaatatct 


acaaaagecg 


cctgcatacc 


1380 


cggaagtaca 


cgacttacac 


gacccttgta 


gatattgect 


actattccgc 


gtcgcgcctc 


1440 


acgttcaata 


tgaatttcct 


gcagaatacc 


gecatcaata 


tacgccactc 


gcgtttccga 


1500 


aggcgttacg 


tttactaaca 


attcagccgt 


catgtttatc 


ccttttctca 


cgcagtgcgt 


1560 


taaaattact 


taataattca 


tacgtttcaa 


ecageggtaa 


gccgactacg 


gcgtgatagc 


1620 


tgccatttat 


cttcctgaca 


aaacagccac 


ccagcccctg 


aatacegtat 


gcacctgctt 


1680 


tatctaacgg 


ttcatcgctg 


gcgacatagc 


ccgcgatgtc 


ttcgtctgtt 


aacgttctga 


1740 


aagtcacatc 


ggtgaccacc 


aggcaatcga 


gaatgtgctg 


gctgtcggcc 


aacgccactg 


1800 


ctgtcatcac 


ctgatgggtc 


tgacccgata 


atttgegcaa 


catctgcgcc 


geatgetctg 


1860 


cgtcgcgcgg 


tttctccagc 


acttctccgt 


tcaggataac 


gatagtatcc 


gcacccagca 


1920 


ccgggagatc 


cttcgccgtt 


tgcgcgacac 


ctgcccgtgc 


tttctcgcgc 


gccagacgca 


1980 


caacatactg 


ctgcgcgctc 


tcctgcggct 


gacgctgctc 


ctcaatgccc 


gtaacaatac 


2040 


gttcaaaggt 


cacgccaagt 


tgcgcaagta 


actcctgacg 


aegeggagaa 


ceggaagcta 


2100 


aatacagaga 


agtcatagaa 


acctttattg 


cactgcaaac 


tgctgacgga 


etttgegcat 


2160 


cagcaagaaa 


atccacggcc 


agagcacccc 


attgactaca 


ctactccaga 


acacttccgg 


2220 


tctgaaagag 


acgttaatca 


ctaaaaactc 


tgcccagaaa 


acaataatat 


ccaccaccag 


2280 


cgaaagcaac 


atgacgacca 


gcgcctgctg 


ecataatgeg 


aggttgcgga 


aaagctggta 


2340 


ttt cagcgcc 


accaggt aag 


caat gat get 


cat cgccaat 


acgcgtacgc 


caagegt cga 


2400 


gccgctgatc 


agatccagta 


tggcacccat 


cacaaaacct 


gtgcccacat 


ttacgcgatg 


2460 


aggcaaggcc 


aggatccaat 


acaacaagat 


gagtaacacc 


cagtttggcc 


ggaaaacaat 


2520 


caggttatcc 


ggccagggca 


tgatttgcag 


caacagcgca 


atgaggaaag 


agagecagat 


2580 
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tacccagcgt 


ccctggctac 


gatagctcgc 


ggttgagcac 


cactttgcgg 


cggcgtagcc 


gtcggcgcag 


caggcgcagt 


agctgcattt 


gcgatccccg 


ttgccggttc 


aggtaacttt 


tgcggcatca 


tctgcatcag 


acgttcatta 


gggttagcgc 


cgttacgatc 


tgccccccac 


cctgcagtcg 


gacgcgcctg 


aatcacagta 


gagacaaccg 


cgaccggata 


gccttccggg 


acatcaccaa 


cacgaatatc 


cgtattcgcc 


caaccgttac 


cggctgcaat 


tacgcggata 


tgggtcgcat 


cacaaatcag 


cagcacgcga 


ccaacaacac 


ctttgtcgct 


gatgaccggc 


ttatcgataa 


caacttgatc 


gctataagga 


attttctgct 


catcctgacg 


cagcggggaa 


tgtttgtatt 


gtccaagcat 


cagcagttca 


gcccggtttt 


caagttctaa 


ttggtcacgc 


aattcacgag 


gagcattgga 


aacaaagtag 


cggatttgac 


tgaacgt ccc 


caggcggctg 


accgccagaa 


taaggcgaat 


ctgtagcgac 


tatgcgtatt 


ctcgtatcag 


accaggcagg 


attactcttc 


gctgaacagg 


tcgccgccgt 


caccgcgcgc 


cacacaggtc 


agcgggtctt 


ccattaacaa 


acggtcaagg 


ttacgcagca 


gctcggagat 


gtcggaagcc 


agttccggcg 


tcacaatacc 


ggtcagcggt 


tcctgcagtg 


aaccgcgtgg 


aacaccttct 


gccaggttac 


cgcccggata 


agccgaaccg 


atttcgtgct 


gagaaccgta 


attacgacgc 


acatagttga 


tgcgcacaga 


agaggagtaa 


accacaccgt 



cactattgcc ctcccggcgc acgcgcaggc 2640 
ctttgtggag agcgattagc agcaggctgt 2700 
cctgtcgccg gttgctgcgg agtcggctga 27 60 
ggccccatcg cgtctggcga aggcaatacc 2820 
gcaacacgat gcacctcttc cggcgtcatc 2880 
agcagcagca gataacgcaa acgttgcagc 294 0 
taagcgcgct gggtatcgag ttttacggaa 3000 
aaacgaccgc ccagaccgga agtcaccagc 3060 
ggcagatgct caagctgcaa atcatccgta 3120 
tcgttgcgca gcacctggat tggcagcgcg 3180 
ctggtcagtt tagcgacggc caccacctga 3240 
tggccttcat aaacgccatt aacgctacct 3300 
tcgttaaccg tggagataac ctgagtcacc 3360 
cccagcagct cgcgcagacg cgcgttctcc 3420 
ctgtttttca gcaacagttc ctgacgtaac 3480 
gaggccagcg tctgcgatac gccatccagc 3540 
aaaggactga cggcggtatc catataagta 3600 
tcggcaataa taatgccgag cgccaccagc 3660 
gggccacggc taaaaattgg cttcataagt 3720 
gtaaacagac acttcccctg cctgcatccg 3780 
gcatgtcgat catttccagc gctttgccgc 3840 
cagcaacaac gactggaatg ccggtttctt 3900 
gtgcgccacc accggtgagc accatgccgc 3960 
ggcactgttc cagtgcaacc attaccgcgc 4020 
cttcgaggat ttcattggag ttcagggtaa 4080 
ggccacgaac ttcgatttca cggacttcat 4140 
tgatacgttc tgcggtggct tcaccgatca 4200 
tgatagcttc gtcgaaacgg tcaccaccaa 4260 
tcaaggagat aacagcaact tcagtggtac 4320 



caccaccgat 


atcaaccacc 


atagaaccgg 


tcgcttcaga 


aaccggcagg 


ccagcaccaa 


4380 


ttgcggcagc 


catcggttct 


tcaatcagga 


agacttcacg 


ggcaccagcg 


ccctgcgcgg 


4440 


attcacgaat 


tgcgcggcgt 


tcaacctggg 


tcgcgccaac 


cggcacacaa 


accagaacgc 


4500 


gcgggcttgg 


acgcataaag 


ctgttgctgt 


gcacttgttt 


gatgaagtgc 


tggagcattt 


4560 


tttcagtcac 


gaagaagtcg 


gcgataacgc 


cgtctttcat 


tgggcgaatg 


gcagcaatat 


4620 


tgcccggcgt 


acggcccagc 


atctgcttcg 


cgtcatgacc 


tactgcagct 


aegctttteg 


4680 


gtgaaccggc 


acgatcctga 


cgaatggcca 


ccacggaagg 


ctcattcaat 


aegatgeett 


4740 


gtccttttac 


ataaatgagg 


gtattcgcag 


tacccaggtc 


aatggacaag 


tcattggaaa 


4800 


acatgccacg 


aaattttttc 


aacatactaa 


gggataatcc 


tgaaagctgg 


ggcggaaaag 


4860 


aaaatccgct 


tactttacca 


accacacgca 


gcagcgacaa 


ggcgcaaaaa 


teatctgeta 


4920 


cggtgaaaat 


tagtgcagtt 


cgtttccttt 


gttacaaatc 


tctgcctgag 


tccagaaagg 


4980 


cttaatgcat 


cagcagcatt 


cctcgcctgt 


ttgcaaccgc 


gtaaggtcat 


teatctgeat 


5040 


atgtgctgca 


acaatctggc 


gagcagacaa 


gcacactccc 


atgagacgca 


gegegcatta 


5100 


ttctacgtga 


aaacggatta 


aacggcaggt 


taaaccgagt 


atctttgtga 


atattttttc 


5160 


acgttagtat 


caagtggctg 


tgaggacgcg 


aaaaaatccc 


cttgcccgcc 


tgtaacaccg 


5220 


cgctgaatca 


gggtctgcca 


ctcgcttcgc 


gaacgcacgc 


cggtggcgta 


aacctgggtg 


5280 


ctggtcccgg 


agcaggcttc 


caccaggctt 


tgaaccagca 


gctggtt etc 


cgttcgcttc 


5340 


tcaatgtttc 


tgaccagccc 


cggatggagc 


ttgagtaact 


caacattaag 


ttctttgatc 


5400 


caactggtac 


ttaccagcgt 


caaaccagcc 


tggttgacgg 


ctacccgtac 


ccctaaagca 


5460 


ttcactaaac 


gaataacagg 


ttgtaaacga 


ctgatatgtt 


gacctacatc 


ggcctctgca 


5520 


agttcaataa 


ttatgcgttt 


tcgttgtgat 


ttttcacatt 


geattaaegt 


atcgcgcagc 


5580 


caacgctgaa 


aacgcgggcg 


aatcagcgac 


tcaacggtaa 


cctgaatcgc 


cagattttcc 


5640 


tctggccagt 


aacgcaatag 


tggaataaga 


cggctgattt 


geagaeggtc 


atactcttcc 


5700 


gataagccaa 


actgcaagac 


catcggcata 


tactccgccg 


agctaacctc 


ttcattacca 


5760 


tcgaagatgc 


ggcacatgag 


ttcgcgatga 


tgaacctgac 


ctt cgcgagt 


aaccgccggt 


5820 


ttttgataaa 


ggcgcgggcc 


gccgcgactg 


agcatttgct 


egataagegt 


acgccagcga 


5880 


acattaccgc 


gtcctttttc 


aggcaacgag 


tcatcgtaaa 


tagcccagct 


attgccgccc 


5940 


tgcaatcccg 


cattacgcgt 


ggcagactct 


gcatgttcca 


ttacctgctc 


ggtatcctga 


6000 
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ccactacgcc aggcgcagat accaatgtgg atcatatcgt cgcgatcgag cattttattg 6060 
ttcggcaagg tatcaacggc tttgattaac tgaccggcga tgctctctgc ctcttttaac 6120 
gtccggtgcg gtaacagcgc agcaaaatca ctgcggtggt aacgcgccag cagtgcgcca 6180 
gggtagcgca tcataaatgt cgacagcaga ttcgtcagag tgaagaactg ttcttcaacc 6240 
tggctgtgcc cccaggtatc gctcaacata ttgaaatccg gcagacgaat catcatcacg 6300 
atcccgtggg tacctacttt ctcctgatct tccagtaacg ttgctaactg attatcgaaa 6360 
aagagtcggt tattgaggcc ggttttcacg tcctgggcgg cataagagcg gatcagcgta 6420 
tcaagacggc tgtgttgttc gcgtgcgttc tgaatttcac gaagcagcgt atccagcgca 6480 
ctgctggttc tgggcggcca ttcatagatg gttcccaaca cattagagcc acgctcaccg 6540 
tttaagatac gagtagcccg ggtttccagc aattcttgcc cggcaagttg ccgttgtaac 6600 
cagcgtaccg ccaggaagag cataacaatg ataaagccaa tcgcccccgt gagcggcgcg 6660 
gtggtcatca acgaatggaa atagttgccc atcggatcct gataaaccag acgcaacgac 6720 
atccccggat gctttatcaa cggaacgctc agttcgcgaa acagatcgct ggagccaact 6780 
ggacgataac taccatttct ggccagggta taaacctgtt tatcaccatg gagcaggtct 6840 
acacgaacga tatctgccga catcattaat tcggtaattt gtggccttaa tacgctgaag 6900 
tcattcgaca caaggtgggt atcaatcgcc gtcgccaccg cctgaacgcg atgactaaac 6960 
ttatactgaa tggcgttgta gaaacttagc gaacagccca gcaaagtcac aaaaattgtt 7020 
aacccggtga gcagcgtaac aaaggccgaa aatttcgtcg ttaatctcat ccttgtgtta 7080 
actccgatag tgaggaagcg ggcatactag caaatcagat ttatctcgca atttattgcg 7140 
cttcatcggc tttgcttttc cattagcgag tatagtcttc agaaattatt ttccaatcca 7200 
tcatgcacat gaggaccact tatgcaggcg ttacttttag aacagcagga cggcaaaact 7260 
ctcgcatcag tacagactct ggacgaaagt cgcctgccgg agggcgatgt cacggtcgat 7320 
gttcactggt cgagcctgaa ctataaagat gcgctggcga ttaccggtaa gggaaaaatc 7380 
atccgtaatt ttccgatgat tcctgggatc gattttgccg gaactgtacg caccagcgaa 7440 
gatccgcgtt ttcatgccgg tcaggaggtg ttactcactg gctggggcgt tggtgaaaac 7500 
cactggggtg ggctggcgga gcaggcgcga gtgaaaggtg actggctggt tgccatgccg 7560 
caagggctgg acgcgcgtaa agcaatgatt atcggtactg ccggttttac cgccatgctg 7620 
tgtgtgatgg cgctggaaga tgccggtgtt cgcccgcagg acggggagat tgtcgtgacg 7 680 
ggtgccagtg gtggcgtcgg cagtaccgcc gtggcgctgc tgcataagtt gggttatcag 7740 
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gtcgttgccg 


tttccggtcg 


cgaaagtacc 


catgaatatc 


tgaaaagttt 


aggtgctagc 


7800 


cgtgttctcc 


ctcgtgatga 


gtttgccgaa 


tcccgtcctc 


tggaaaaaca 


agtctgggct 


7860 


ggggcaattg 


acaccgttgg 


cgacaaagtg 


ctggcaaaag 


tgctggcgca 


aatgaattac 


7920 


ggcggctgcg 


tggcggcctg 


tggtctggcg 


ggtggtttta 


ctctgccaac 


cacggtcatg 


7980 


ccatttattc 


tgcgtaatgt 


ccgtttgcaa 


ggggtggatt 


cagtaatgac 


gccaccagaa 


8040 


cgccgcgcac 


aagcctggca 


gcgactggtc 


gccgatttac 


cggaatcatt 


ctatacccag 


8100 


gcggcaaaag 


agatatctct 


gtcagaggca 


ccgaactttg 


ccgaggccat 


cattaataac 


8160 


cagatccagg 


gtcgcacgct 


ggtgaaggtt 


aactaaccat 


ttagcaggga 


ataataagag 


8220 


agggaactca 


ttttgaaatc 


attattcaat 


cggttaacgg 


gaaaagcggt 


tagccggaca 


8280 


gctttcgtcg 


aacaccttgg 


tcaggaagtt 


atacaacatc 


atccaaactg 


gaaagtcatg 


8340 


atttcgactg 


accacaaatt 


gatgcgcatt 


gatactccac 


taaacagcta 


ttattgatac 


8400 


gcctccgtcg 


cctgttaggt 


ttatgttgct 


ttgcctgggc 


gacgctacgc 


ttagcccctt 


8460 


acttatttct 


ggtaccatgg 


ggtgaataat 


ctgattttgt 


ttgactacaa 


attaatcact 


8520 


cgaacctatt 


taatgctgag 


cattgtcaat 


cggttaattt 


tgcgtgcttt 


agcattcaca 


8580 


tctat ccaga 


cgatgcagtg 


aaaattgggt 


aatccccagc 


aaccgctgcg 


taatgtcgtc 


8640 


tatcttgtcg 


cgatcctggc 


atccctacat 


tatttgtggt 


ctgtgaagat 


tatctcattg 


8700 


cagcccctca 


tcttcgcagg 


gctggctttt 


cagcttttca 


ccttacgtta 


taagaagttc 


8760 


cgtcgatgat 


ggcgctaatt 


tcgtgaattg 


tgcggcttgt 


tgcaaattac 


acggtgttga 


8820 


aggttattta 


catgttagct 


gttgattatc 


ttccctgata 


agaccagtat 


ttagctgcca 


8880 


attgctacga 


aatcgttata 


atgtgcgacc 


tcgtcctccc 


tgacgcagtt 


tttgcgctgc 


8940 


ggaaaaggtg 


ciC3^t"t GCJCCIC 

V*" (-4. ^ W W V> 


<-l Ot. LJ U. CI y L Gl 




H — -f — -f — c^r r"* err rr 3 rr 


y Cl LCtyL-dy^Cl 




gatcgctgca 


caatgtccgt 


caagtctaac 


attgacactc 


tggggcaaaa 


tagaccggcg 


9060 


tcccggcctg 


ctggaattta 


tcgctatgca 


tacagctgtc 


ggggcatacg 


ctttacagac 


9120 


ggcggtgaaa 


cgcctgtcac 


aatcacacta 


aacaaagagt 


acggaaccca 


etc atg 


9176 



Met 
1 



gat att cgt aag att aaa aaa ctg ate gag ctg gtt gaa gaa tea ggc 9224 
Asp lie Arg Lys He Lys Lys Leu He Glu Leu Val Glu Glu Ser Gly 
5 10 15 

ate tec gaa ctg gaa att tct gaa ggc gaa gag tea gta cgc att age 9272 
He Ser Glu Leu Glu He Ser Glu Gly Glu Glu Ser Val Arg He Ser 
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20 25 30 

cgt gca get cct gec gca agt ttc cct gtg atg caa caa get tac get 9320 
Arg Ala Ala Pro Ala Ala Ser Phe Pro Val Met Gin Gin Ala Tyr Ala 
35 40 45 

gca cca atg atg cag cag cca get caa tct aac gca gee get ccg gcg 9368 
Ala Pro Met Met Gin Gin Pro Ala Gin Ser Asn Ala Ala Ala Pro Ala 
50 55 60 65 

ace gtt cct tec atg gaa gcg cca gca gca gcg gaa ate agt ggt cac 9416 
Thr Val Pro Ser Met Glu Ala Pro Ala Ala Ala Glu He Ser Gly His 
70 75 80 

ate gta cgt tec ccg atg gtt ggt act ttc tac cgc acc cca age ccg 94 64 
He Val Arg Ser Pro Met Val Gly Thr Phe Tyr Arg Thr Pro Ser Pro 
85 90 95 

gac gca aaa gcg ttc ate gaa gtg ggt cag aaa gtc aac gtg ggc gat 9512 
Asp Ala Lys Ala Phe He Glu Val Gly Gin Lys Val Asn Val Gly Asp 
100 105 110 

acc ctg tgc ate gtt gaa gee atg aaa atg atg aac cag ate gaa gcg 9560 
Thr Leu Cys He Val Glu Ala Met Lys Met Met Asn Gin He Glu Ala 
115 120 125 

gac aaa tec ggt acc gtg aaa gca att ctg gtc gaa agt gga caa ccg 9608 
Asp Lys Ser Gly Thr Val Lys Ala He Leu Val Glu Ser Gly Gin Pro 
130 135 140 145 

gta gaa ttt gac gag ccg ctg gtc gtc ate gag taa egaggegaac 9654 
Val Glu Phe Asp Glu Pro Leu Val Val He Glu 
150 155 

atgctggata aaattgttat tgccaaccgc ggcgagattg cattgegtat tcttcgtgcc 9714 

tgtaaagaac tgggcatcaa gaetgtcget gtgcactcca gegeggateg cgatctaaaa 9774 

caegtattae tggcagatga aacggtctgt attggccctg ctccgtcagt aaaaagttat 9834 

ctgaacatcc eggcaatcat cagcgccgct gaaatcaccg gegcagtage aatccatccg 98 94 

ggttacggct ~cctctccga gaacgccaac tttgecgage aggttgaacg ctccggcttt 9954 

atcttcattg gcccgaaagc agaaaccatt cgcctgatgg gcgacaaagt atccgcaatc 10014 

gcggcgatga aaaaagcggg cgtcccttgc gtaccgggtt ctgacggccc getgggegae 10074 

gatatggata aaaaccgtgc cattgetaaa cgcattggtt ateeggtgat tatcaaagee 10134 

tccggcggcg geggeggteg eggtatgege gtagtgcgcg gcgacgctga actggcacaa 10194 

tccatctcca tgacccgtgc ggaagcgaaa getgetttea gcaacgatat ggtttacatg 10254 

gagaaatacc tggaaaatcc tcgccacgtc gagattcagg tactggctga eggtcaggge 10314 

aacgetatet atctggcgga acgtgactgc tccatgcaac gccgccacca gaaagtggtc 10374 



gaagaagcgc 


cagcaccggg 


cattaccccg 


gaactgcgtc 


gctacatcgg 


cgaacgttgc 


10434 


gctaaagcgt 


gtgttgatat 


cggctatcgc 


ggtgcaggta 


ctttcgagtt 


cctgttcgaa 


10494 


aacggcgagt 


tctatttcat 


cgaaatgaac 


acccgtattc 


aggtagaaca 


cccggttaca 


10554 


gaaatgatca 


ccggcgttga 


cctgatcaaa 


gaacagctgc 


gtatcgctgc 


cggtcaaccg 


10614 


ctgtcgatca 


agcaagaaga 


agttcacgtt 


cgcggccatg 


cggtggaatg 


tcgtatcaac 


10674 


gccgaagatc 


cgaacacctt 


cctgccaagt 


ccgggcaaaa 


tcacccgttt 


ccacgcacct 


10734 


ggcggttttg 


gcgtacgttg 


ggagtctcat 


atctacgcgg 


gctacaccgt 


accgccgtac 


10794 


tatgactcaa 


tgatcggtaa 


gctgatttgc 


tacggtgaaa 


accgtgacgt 


ggcgattgcc 


10854 


cgcatgaaga 


atgcgctgca 


ggagctgatc 


atcgacggta 


tcaaaaccaa 


cgttgatctg 


10914 


cagatccgca 


tcatgaatga 


cgagaacttc 


cagcatggtg 


gcactaacat 


ccactatctg 


10974 


gagaaaaaac 


tcggtcttca 


ggaaaaataa 


gactgctaaa 


gcgtcaaaag 


gccggatttt 


11034 


ccggcctttt 


ttattactgg 


ggatcgacaa 


cccccataag 


gtacaatccc 


cgctttcttc 


11094 


acccatcagg 


gacaaaaaat 


ggacactcgt 


tttgttcagg 


cccataaaga 


ggcgcgctgg 


11154 


gcgctggggc 


tgaccctttt 


gtat ctggca 


gtttggttag 


tagccgctta 


cttatctggc 


11214 


gttgcccccg 


gttttaccgg 


ctttccgcgc 


tggtttgaga 


tggcctgcat 


cctgacgccg 


11274 


ctgctgttta 


ttggactgtg 


ctgggcgatg 


gtgaaattta 


tctatcgcga 


tatcccactg 


11334 


gaggatgacg 


atgcagcttg 


aagtaattct 


accgctggtc 


gcctatctgg 


tggtggtgtt 


11394 


cggtatctcg 


gtttatgcga 


tgcgtaaacg 


gagcaccggc 


accttcctta 


atgagtattt 


11454 


cctcggcagc 


cgctctatgg 


gcggtattgt 


gctggcgatg 


acgctcaccg 


cgacctatat 


11514 


cagtgccagt 


tcgtttatcg 


gcgggccagg 


agctgcttat 


aaatacgggc 


tgggctgggt 


11574 


attgctggcg 


atgattcagc 


ttcctgcagt 


ctggctttca 


ctcggtattc 


tcggcaagaa 


11634 


gtttgcgatt 


cttgcgcgcc 


gctacaatgc 


agtgacgctg 


aacgatatgc 


tgtttgcccg 


11694 


ctaccagagt 


cgtcttctgg 


tgtggctggc 


gagtttgagt 


ttgctggttg 


cgttcgttgg 


11754 


tgcgatgacc 


gtgcagttta 


tcggcggtgc 


gcgcctgctg 


gaaaccgcgg 


cgggtattcc 


11814 


L La LydadUC 


ft rt /~i +" rf /~i 4~ 

cjyyCT-yCLya 






H — f~ -—i H — ^ 4— —i / — i * — » rt 
LCdt-dLduLCj 




1 1 9, 1 & 


ctttcgcgcc 


agcgtgctga 


acgacaccat 


gcaagggctt 


gtgatgctga 


ttggcaccgt 


11934 


tgtgctgctt 


attggcgtag 


tacatgccgc 


tggcggctta 


agtaacgcag 


tacagacctt 


11994 


gcaaaccatc 


gatccgcaac 


tggttacgcc 


acaaggcgct 


gacgatattc 


tgtcgcctgc 


12054 
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ctttatgacg tcgttctggg tactggtgtg 
ggtgcgctgt etctcttata aagacagcaa 
gattgtggtc gcaattctga tgttcggtat 
gatccccgat ctcaccgtac cggacctggt 
accgtttgct gccgggatct tcctggctgc 
cgcccaactg ctgcaaagtt ccgctacgat 
ggatcaaatg caaaacgaga cgcgtctgaa 
cggcgcgttg ctgctgcttg ccgcctggaa 
gttggccttc ggtgggctgg aagccgtttt 
ggaacgcgcc aacgccaaag gcgcgctaag 
cgtactcgcg acgctgaata ttcagtacct 
actaagtttg ctggctttcc tggtcggaaa 
cgttttgact actgataaat aaagagtttt 
accaccggcg cgaacgcgga agatcttagc 
atcacttttc aggataccca cgatacgcca 
ctgtggggcg acaccgatgt gattggtctg 
gtggcgattc tggaaaacca tccgctgctc 
ctagaagata aagactggga gcgcgaatgg 
gaacgactgt ggatctgccc tagctggcgt 
atgttagatc cagggctggc gtttggtacg 
caatggctcg acagcctcga tttaaccggt 
ggcattctgg cgatcgcggc gctgaaactg 
gatccgcagg cgattcaggc cagccgcgat 
ctggaactct acttaccgaa agatcagcca 
aacatccttg caggcccatt acgtgaactg 
ggcggtttgc tgggcctttc cggtattctg 
tatgccgata gcttcgcact ggacccggtc 
ggtcgtaaga attaaccttc gcatcgccgt 
tcacaaaagg cacgtaaatt tgccgattat 



ttttggcgtg 


attggcctgc 


cgcatactgc 


12114 


agccgtacat 


cgggggatca 


tcatcggtac 


12174 


gcacctggcc 


ggagcgttag 


gtcgggcggt 


12234 


gatcccaacg 


ttaatggtaa 


aagtgctgcc 


12294 


accgatggct 


gcgatcatgt 


cgacaattaa 


12354 


cattaaagat 


ctctatctga 


atatccgtcc 


12414 


gcggatgtcg 


gcggtaatta 


cgttagttct 


12474 


gccgccagaa 


atgatcatct 


ggctgaattt 


12534 


cctgtggccg 


ctggtgctgg 


gtctttactg 


12594 


tgcgatgatc 


gttggcggcg 


tgctgtatgc 


12654 


gggcttccac 


cctatcgtgc 


cctcgttact 


12714 


ccgtttcggt 


acatccgtcc 


cgcaagctac 


12774 


gccatgcctt 


ggatccaact 


gaaactgaac 


12834 


gatgcgctga 


tggaagcggg 


tgccgtttct 


12894 


gtatttgaac 


cgctgccggg 


cgaaacgcgc 


12954 


ttcgacgctg 


aaaccgatat 


gaacgacgtg 


13014 


ggcgcaggct 


tcgcgcataa 


aatcgaacaa 


13074 


atggataatt 


tccacccgat 


gcgctttggt 


13134 


gatgtgccgg 


acgaaaacgc 


cgtcaacgtg 


13194 


ggtacccatc 


caaccacctc 


tctgtgcctg 


13254 


aaaacagtca 


tcgactttgg 


ctgtggttcc 


13314 


ggtgcagcaa 


aagccattgg 


tattgatatc 


13374 


aacgccgaac 


gtaatggcgt 


ttctgaccgt 


13434 


gaagaaatga 


aagccgacgt 


ggtggtcgct 


13494 


gcaccgttaa 


tcagcgtcct 


gccggtttca 


13554 


gcaagccagg 


cagagagcgt 


ttgtgaagct 


13614 


gtggaaaaag 


aagagtggtg 


ccgtattacc 


13674 


agggtgacgc 


ggggcgaagt 


gcgagcaagc 


13734 


ttacgcaaat 


ttgcgtgcca 


aaattttcat 


13794 
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tcataaagaa aaattgagaa cttactcaaa tttctttgag tgtaaatttt agtcactatt 13854 

ttctaatatg atgattttta tgagtaatta tcgcaccacg ctcattttaa atgcaattct 13914 

ttgatccatc tcagaggatt ggtcaaagtt tggcctttca tctcgtgcaa aaaatgcgta 13974 

atatacgccg ccttgcagtc acagta 14000 



<210> 2 
<211> 156 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Asp lie Arg Lys lie Lys Lys Leu He Glu Leu Val Glu Glu Ser 
15 10 15 

Gly He Ser Glu Leu Glu He Ser Glu Gly Glu Glu Ser Val Arg He 
20 25 30 

Ser- Arg Ala Ala Pro Ala Ala Ser Phe Pro Val Met Gin Gin Ala Tyr 
35 40 45 

Ala Ala Pro Met Met Gin Gin Pro Ala Gin Ser Asn Ala Ala Ala Pro 
50 55 60 

Ala Thr Val Pro Ser Met Glu Ala Pro Ala Ala Ala Glu He Ser Gly 
65 70 75 80 

His He Val Arg Ser Pro Met Val Gly Thr Phe Tyr Arg Thr Pro Ser 
85 90 95 

Pro Asp Ala Lys Ala Phe He Glu Val Gly Gin Lys Val Asn Val Gly 
100 105 110 

Asp Thr Leu Cys He Val Glu Ala Met Lys Met Met Asn Gin He Glu 
115 120 125 

Ala Asp Lys Ser Gly Thr Val Lys Ala He Leu Val Glu Ser Gly Gin 
130 135 140 



Pro Val Glu Phe Asp Glu Pro Leu Val Val He Glu 
145 150 155 



<210> 3 
<211> 10157 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (5397) . . (8060) 



<220> 
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<221> CDS 

<222> (8075) . . (9967) 
<400> 3 

aaacgggaaa gcagattccg aggtttttta 
gaggcgttac gaagaaagtt ggggaagggg 
tctgtcaact attagcgaaa acgcattgaa 
gcaccgacgg agataaagtc cacgcccgtt 
acgttgccag acacttccag tagcgccttg 
tgttctgttt cgaagttatc cagcatgatg 
agttcttcca gattctctac ttcgacttct 
ttttcgaccg cctggcgcac tgagccggag 
gcatcagaaa gccccagacg gtgattcgct 
gctgaacgca ggccgggtaa ggttttgcgc 
agcaattcga catagtggcg taccttactg 
agcgcagtgc gttcgcccgt taacagcacg 
tgattggcat tgatgacatc gccgtcatcc 
gccagttgaa taaacacctc ttcaacccag 
gtgatcaccg tggcatgaga gcgagaattt 
ttggcatcga ctgttccgcc taaatcttcc 
tcgagattaa tgcgttccag cagctcgtca 
ggcatgttaa aactccagat agctaacgaa 
gggtattagc accacatata aggagatcct 
gcgcgcgccg cgttccctca ccacattacg 
tgctggtggt gcacaatatt agcctgccgc 
cattattcac tggaactatt gatccgcagg 
tgcgcgtctc cgctcactgt ttgattcgcc 
tcgataaacg tgcatggcat gcgggagtct 
atttttctat tgggattgag cttgaaggca 
atcaacagct tgcggcggtt acgcgggcac 
acatgacggg ccattgtgat attgcgccgg 



tttcgttgca 


gcgaaagaca 


agaaatttgc 


60 


agattatccg 


cccgcgatgg 


agcggataaa 


120 


aggtcgagtg 


cttgtacgtg 


tttagttagc 


180 


tcggcaaatt 


cacgcagtgt 


tttgtcagtg 


240 


ccgttggtgc 


gtttgacggc 


ttcgcgcatc 


300 


atatcggctc 


ctgctttcag 


ggcttcatca 


360 


actggcgcat 


ccgggtgcag 


ccaggacgct 


420 


gcaataatat 


ggttttcttt 


gatcaggaag 


480 


ccgccgccgc 


aaagtaccgc 


gtatttcaga 


540 


gtatccaaca 


actgcgtgtt 


ggtgccttcc 


600 


gcaactcctg 


aaagggtttg 


cacaaaatta 


660 


cgggatgggc 


cttcaagttc 


gaacaaggat 


720 


acatgccaga 


ttatggtgac 


atcgtcgcct 


780 


cgtttgccgc 


aaaagacgcc 


attctcgcgg 


840 


tccggtaaaa 


gttttgccgt 


aatatcattg 


900 


cgcagcgcct 


gggccaccgc 


gccggggata 


960 


cgtcgggtgt 


cagggttata 


gcggcgaggc 


1020 


tcataaggta 


gaaacatgct 


actctgaacc 


1080 


gcatgttgtt 


agaacagggg 


tggctggttg 


1140 


attgccgccc 


ggatgacgaa 


acacccaccc 


1200 


caggcgagtt 


tggcggtccg 


tggatcgacg 


1260 


cacatccttt 


ctttgctgag 


atcgcccatt 


1320 


gtgatggtga 


aatagtccag 


tatgttcctt 


1380 


ctcagtatca 


ggggcgcgaa 


cgctgcaatg 


1440 


ccgatacgct 


ggcgtatacc 


gatgcgcagt 


1500 


tgattgattg 


ctatccggat 


atcgctaaaa 


1560 


atcggaaaac 


cgatcccggt 


cctgcatttg 


1620 
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attgggcacg ctttcgtgtg ctggtcagca 
actggtgtta sttttcgagc gcctgtttaa 
tcttgaagcg ttctttcggc gggtgaaaca 
cattattgcg ctgggcgtga cttttttact 
cgttcccacg ctactggtgt ggctgctgat 
tcgtcttcat tatcatgctt atctgacagc 
cacgatggct ggcgaactca ccatgattca 
gtatttgcgt gagctgcaaa atgcattgct 
gctgttctgg ctgattgtgg ggggaacctg 
tttgcgtgca tggcaatact ggctggcgcg 
cggcattgat gccgtgcttc atgtactgga 
atatgccttg atcggtcatg gtgagaaagc 
tttccatact tcgcagtatc aggtgttaac 
accgcatgtc gataaggtgg agacgccgaa 
gttcgtggtc gtggtggtga ttgcactact 
attgccctca ccctgtacgg gtgagggcgt 
cggttttctc tttaaacaga tagccgatac 
ataccgaaat cgccattcct ggggtcatca 
gcaggcagat ccagttaccc agcggataaa 
gttcctgctt ggcgcgacgg aatttcatat 
ccagtgcaga taccaccagc gccattaaca 
taatcagtac gcacaacgcc gttaccagtg 
cacgtttatc gacagacgcc agcgcttttg 
gcatacggct gttgcaatat acgcagctgt 
cgatgttcag cgcattcgcc acaaaggtat 
gactggtatc ggcggtaacg cgggtccacg 
caatatagaa aatcaggatg cggtagataa 
ccgggttatc agcttctgct gcggtgatcc 



aggagacaac atgacgctat ttacaacctt 1680 
gttgggcgag cactggcagc ttgatcatcg 1740 
tttttctctc gggcgcacgt taggcatgac 1800 
gttacgcgca ttgcagggag tattgttcaa 18 60 
tggtttgctg tgtattggcg caggtaaagt 1920 
tgcttcacgt aatgatagcc atgcccgtgc 1980 
cggcgtcccg gcaggctgcg acgaacgtga 2040 
gtggattaac tttcgttttt atcttgcacc 2100 
gggacccgtt acgctgatgg ggtatgcgtt 2160 
atatcagacg ccgcatcatc gtttacagtc 2220 
ttgggtgccg gttcgtcttg cgggtgtggt 2280 
gttaccggcc tggtttgctt cgctgggtga 2340 
gcgtctggcg cagttctctc tggcgcgtga 2400 
ggcagcggtt tcaatggcga agaaaacctc 24 60 
gacgatttac ggggcgttgg tgtaaagatt 2520 
agagagatta atgcgctttt acggctttgg 2580 
ctaacacgat cagccatacc gggatcaggt 2640 
gcataatcac cagtaccgcc gccataaaca 2700 
gcagagcagg gaagcgagtt accacgcctt 2760 
gcgccaggct aatcatcgcc cagttgatta 2820 
gtccgaaagc ggactctggg gcaaggtagt 2880 
cagacaccag aatggtattt actggtacac 2940 
gcgcattacc ctgttgtgcc agaccaaaca 3000 
tgtacacgga gagcgccgca gtcagtacca 3060 
cgcctaactc gtggaagatc agcacaaacg 3120 
gcatcagtga gagcagaacg gctaacgaac 3180 
cctggttagt tgctttcggt atactttgct 3240 
ccaccagttc cagaccaccg aacgagaaca 3300 
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tgataatcgc 


catcatcatc 


accagcccgg 


tgaagccgtg 


cggcaggaaa 


ccaccctgat 


3360 


cccacaggtt 


gctaacggtc 


gcctgcgggc 


cgccgttgcc 


actgaatagc 


agccagccgc 


3420 


cgaagatgat 


catcgctacc 


accgcgataa 


ctttgataat 


ggcaaaccag 


aactccatct 


3480 


cgccaaacac 


tttaacgttg 


gtcaggttga 


tggcgttaat 


caccacaaag 


aatacggcgg 


3540 


cagaaaccca 


ggtggggatt 


tccggatacc 


agaactgaat 


gtatttaccc 


acggcagtca 


3600 


gctcagccat 


ggcaactaaa 


acgtacagta 


cccagtagtt 


ccagccagag 


gcgaaaccgg 


3660 


caaaactgcc 


ccagtattta 


taagcaaagt 


ggctaaagga 


gcctgcgaca 


ggttcttcga 


3720 


ccaccatttc 


acccagctga 


cgcatgatca 


gaaaggcgat 


aaaaccagca 


atggcgtaac 


3780 


ccaggataat 


ccctggccct 


gcggactgta 


ttacggaggc 


gctacccagg 


aataacccgg 


3840 


tccctatcgc 


gccacccagc 


gcgataagct 


gaatatggcg 


gtttttaagg 


ccgcgcttta 


3900 


gctgctcgcc 


gtgctgttga 


ccttccatca 


tgaaacctcg 


tgcggtggtt 


gtttttttga 


3960 


tctacgcagt 


gatgcgtgtg 


taagtttgca 


attccgtttg 


ttgtattaat 


ttgtttacat 


4020 


caaagaagtt 


tgaattgtta 


caaaaagact 


tccgtcagat 


caagaataat 


ggtatgcggc 


4080 


agcgaatgca 


cccgctttat 


gcatggttga 


agatgagttg 


cttaaaaaga 


aaccgttt gt 


4140 


aaagctcagc 


ctcaacccct 


ctcaatatgt 


agaatgaatt 


taaattcgtt 


ttaattgaat 


4200 


taaaaatcac 


aaaattggta 


agtgaatcgg 


ttcaattcgg 


atttttatag 


tttaataatc 


4260 


gttaaaaaac 


tcctttccta 


cgtaaagtct 


acatttgtgc 


atagttacaa 


ctttgaaacg 


4320 


ttatatatgt 


caagttgtta 


aaatgtgcac 


agtttcatga 


tttcaatcaa 


aacctgtatg 


4380 


gacataaggt 


gaatactttg 


ttactttagc 


gtcacagaca 


tgaaattggt 


aagaccaatt 


4440 


gacttcggca 


agtggcttaa 


gacaggaact 


catggcctac 


agcaaaatcc 


gccaaccaaa 


4500 


actctccgat 


gtgattgagc 


agcaactgga 


gtttttgatc 


ctcgaaggca 


ctctccgccc 


4560 


gggcgaaaaa 


c tcccaccgg 


aacgcgaact 


ggcaaaacag 


tttgacgtct 


cccgtccctc 


4620 


cttgcgtgag 


gcgattcaac 


gtctcgaagc 


gaagggcttg 


ttgcttcgtc 


gccagggtgg 


4680 


cggcactttt 


gbccagagca 


gcctatggca 


aagcttcagc 


gatccgctgg 


tggagctgct 


4740 


ctccgaccat 


cctgagtcac 


agtatgactt 


gctcgaaaca 


cgacacgccc 


tggaaggtat 


4800 


cgccgcttat 


tacgccgcgc 


tgcgtagtac 


cgatgaagac 


aaggaacgca 


tccgtgaact 


4860 


ccaccacgcc 


atagagctgg 


cgcagcagtc 


tggcgatctg 


gacgcggaat 


caaacgccgt 


4920 


actccagtat 


cagattgccg 


tcaccgaagc 


ggcccacaat 


gtggttctgc 


ttcatctgct 


4980 


aaggtgtatg 


gagccgatgt 


tggcccagaa 


tgtccgccag 


aacttcgaat 


tgctctattc 


5040 
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gcgtcgcgag atgctgccgc tggtgagtag tcaccgcacc cgcatatttg aagcgattat 5100 

ggccggtaag ccggaagaag cgcgcgaagc atcgcatcgc catctggcct ttatcgaaga 5160 

aattttgctc gacagaagtc gtgaagagag ccgccgtgag cgttctctgc gtcgtctgga 5220 

gcaacgaaag aattagtgat ttttctggta aaaattatcc agaagatgtt gtaaatcaag 5280 

cgcatataaa agcgcggcaa ctaaacgtag aacctgtctt attgagcttt ccggcgagag 5340 

ttcaatggga caggttccag aaaactcaac gttattagat agataaggaa taaccc atg 5399 

Met 
1 

tea gaa cgt ttc cca aat gac gtg gat ccg ate gaa act cgc gac tgg 5447 
Ser Glu Arg Phe Pro Asn Asp Val Asp Pro He Glu Thr Arg Asp Trp 
5 10 15 

etc cag gcg ate gaa teg gtc ate cgt gaa gaa ggt gtt gag cgt get 54 95 
Leu Gin Ala He Glu Ser Val He Arg Glu Glu Gly Val Glu Arg Ala 
20 25 30 

cag tat ctg ate gac caa ctg ctt get gaa gee cgc aaa ggc ggt gta 5543 
Gin Tyr Leu He Asp Gin Leu Leu Ala Glu Ala Arg Lys Gly Gly Val 
35 40 45 

aac gta gee gca ggc aca ggt ate age aac tac ate aac ace ate ccc 
Asn Val Ala Ala Gly Thr Gly He Ser Asn Tyr He Asn Thr He Pro 
50 55 60 65 

gtt gaa gaa caa ccg gag tat ccg ggt aat ctg gaa ctg gaa cgc cgt 
Val Glu Glu Gin Pro Glu Tyr Pro Gly Asn Leu Glu Leu Glu Arg Arg 
70 75 80 

att cgt tea get ate cgc tgg aac gec ate atg acg gtg ctg cgt gcg 
He Arg Ser Ala He Arg Trp Asn Ala He Met Thr Val Leu Arg Ala 
85 90 95 

teg aaa aaa gac etc gaa ctg ggc ggc cat atg gcg tec ttc cag tct 
Ser Lys Lys Asp Leu Glu Leu Gly Gly His Met Ala Ser Phe Gin Ser 
100 105 110 

tec gca ace att tat gat gtg tgc ttt aac cac ttc ttc cgt gca cgc 
Ser Ala Thr He Tyr Asp Val Cys Phe Asn His Phe Phe Arg Ala Arg 
115 120 125 

aac gag cag gat ggc ggc gac ctg gtt tac ttc cag ggc cac ate tec 5831 
Asn Glu Gin Asp Gly Gly Asp Leu Val Tyr Phe Gin Gly His He Ser 
130 135 140 145 

ccg ggc gtg tac get cgt get ttc ctg gaa ggt cgt ctg act cag gag 5879 
Pro Gly Val Tyr Ala Arg Ala Phe Leu Glu Gly Arg Leu Thr Gin Glu 
150 155 160 



5591 



5639 



5687 



5735 



5783 



cag ctg gat aac ttc cgt cag gaa gtt cac ggc aat ggc etc tct tec 
Gin Leu Asp Asn Phe Arg Gin Glu Val His Gly Asn Gly Leu Ser Ser 



5927 
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165 170 175 

tat ccg cac ccg aaa ctg atg ccg gaa ttc tgg cag ttc ccg acc gta 5975 
Tyr Pro His Pro Lys Leu Met Pro Glu Phe Trp Gin Phe Pro Thr Val 
180 185 190 

tct atg ggt ctg ggt ccg att ggt get att tac cag get aaa ttc ctg 6023 
Ser Met Gly Leu Gly Pro lie Gly Ala lie Tyr Gin Aia Lys Phe Leu 
195 200 205 

aaa tat ctg gaa cac cgt ggc ctg aaa gat acc tct aaa caa acc gtt 6071 
Lys Tyr Leu Glu His Arg Gly Leu Lys Asp Thr Ser Lys Gin Thr Val 
210 215 220 225 



tac gcg ttc etc ggt gac ggt gaa atg gac gaa ccg gaa tec aaa ggt 
Tyr Ala Phe Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser Lys Gly 
230 235 240 



gat acc age ggt aaa ctg ate cag ctg atg aac gaa acc gtt gac ggc 
Asp Thr Ser Gly Lys Leu lie Gin Leu Met Asn Glu Thr Val Asp Gly 
310 315 320 



ate tac get gca ttc aag aaa gcg cag gaa acc aaa ggc aaa gcg aca 
lie Tyr Ala Ala Phe Lys Lys Ala Gin Glu Thr Lys Gly Lys Ala Thr 
370 375 380 385 



6119 



gcg ate acc ate get acc cgt gaa aaa ctg gat aac ctg gtc ttc gtt 6167 
Ala He Thr He Ala Thr Arg Glu Lys Leu Asp Asn Leu Val Phe Val 
245 250 255 

ate aac tgt aac ctg cag cgt ctt gac ggc ccg gtc acc ggt aac ggc 6215 
He Asn Cys Asn Leu Gin Arg Leu Asp Gly Pro Val Thr Gly Asn Gly 
260 265 270 

aag ate ate aac gaa ctg gaa ggc ate ttc gaa ggt get ggc tgg aac 6263 
Lys He He Asn Glu Leu Glu Gly He Phe Glu Gly Ala Gly Trp Asn 
275 280 285 

gtg ate aaa gtg atg tgg ggt age cgt tgg gat gaa ctg ctg cgt aag 6311 
Val He Lys Val Met Trp Gly Ser Arg Trp Asp Glu Leu Leu Arg Lys 
290 295 300 305 



6359 



gac tac cag acc ttc aaa teg aaa gat ggt gcg tac gtt cgt gaa cac 6407 

Asp Tyr Gin Thr Phe Lys Ser Lys Asp Gly Ala Tyr Val Arg Glu His 

325 330 335 

ttc ttc ggt aaa tat cct gaa acc gca gca ctg gtt gca gac tgg act 6455 

Phe Phe Gly Lys Tyr Pro Glu Thr Ala Ala Leu Val Ala Asp Trp Thr 

340 345 350 

gac gag cag ate tgg gca ctg aac cgt ggt ggt cac gat ccg aag aaa 6503 

Asp Glu Gin He Trp Ala Leu Asn Arg Gly Gly His Asp Pro Lys Lys 

355 360 365 



6551 



gta ate ctt get cat acc att aaa ggt tac ggc atg ggc gac gcg get 6599 
Val He Leu Ala His Thr He Lys Gly Tyr Gly Met Gly Asp Ala Ala 
390 395 400 
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gaa ggt aaa aac ate gcg cac cag gtt aag aaa atg aac atg gac ggt 
Glu Gly Lys Asn He Ala His Gin Val Lys Lys Met Asn Met Asp Gly 
405 410 415 

gtg cgt cat ate cgc gac cgt ttc aat gtg ccg gtg tct gat gca gat 
Val Arg His He Arg Asp Arg Phe Asn Val Pro Val Ser Asp Ala Asp 
420 425 430 

ate gaa aaa ctg ccg tac ate ace ttc ccg gaa ggt tct gaa gag cat 
He Glu Lys Leu Pro Tyr He Thr Phe Pro Glu Gly Ser Glu Glu His 
435 440 445 

acc tat ctg cac get cag cgt cag aaa ctg cac ggt tat ctg cca age 
Thr Tyr Leu His Ala Gin Arg Gin Lys Leu His Gly Tyr Leu Pro Ser 
450 455 460 465 

cgt cag ccg aac ttc acc gag aag ctt gag ctg ccg age ctg caa gac 
Arg Gin Pro Asn Phe Thr Glu Lys Leu Glu Leu Pro Ser Leu Gin Asp 
470 475 480 

ttc ggc gcg ctg ttg gaa gag cag age aaa gag ate tct acc act ate 
Phe Gly Ala Leu Leu Glu Glu Gin Ser Lys Glu He Ser Thr Thr He 
485 490 495 



gat cgt ctg gta ccg ate ate gee gac gaa gcg cgt act ttc ggt atg 
Asp Arg Leu Val Pro He He Ala Asp Glu Ala Arg Thr Phe Gly Met 
515 520 525 



6647 



6695 



6743 



6791 



6839 



6887 



get ttc gtt cgt get ctg aac gtg atg ctg aag aac aag teg ate aaa 6935 
Ala Phe Val Arg Ala Leu Asn Val Met Leu Lys Asn Lys Ser He Lys 
500 505 510 



6983 



gaa ggt ctg ttc cgt cag att ggt att tac age ccg aac ggt cag cag 7031 
Glu Gly Leu Phe Arg Gin He Gly He Tyr Ser Pro Asn Gly Gin Gin 
530 535 540 545 

tac acc ccg cag gac cgc gag cag gtt get tac tat aaa gaa gac gag 707 9 
Tyr Thr Pro Gin Asp Arg Glu Gin Val Ala Tyr Tyr Lys Glu Asp Glu 
550 555 560 

aaa ggt cag att ctg cag gaa ggg ate aac gag ctg ggc gca ggt tgt 7127 
Lys Gly Gin He Leu Gin Glu Gly He Asn Glu Leu Gly Ala Gly Cys 
565 570 575 

tec tgg ctg gca gcg gcg acc tct tac age acc aac aat ctg ccg atg 7175 
Ser Trp Leu Ala Ala Ala Thr Ser Tyr Ser Thr Asn Asn Leu Pro Met 
580 585 590 

ate ccg ttc tac ate tat tac teg atg ttc ggc ttc cag cgt att ggc 7223 
He Pro Phe Tyr He Tyr Tyr Ser Met Phe Gly Phe Gin Arg He Gly 
595 600 605 

gat ctg tgc tgg gcg get ggc gac cag caa gcg cgt ggc ttc ctg ate 7271 
Asp Leu Cys Trp Ala Ala Gly Asp Gin Gin Ala Arg Gly Phe Leu He 
610 615 620 625 



17 



ggc ggt act tec ggt cgt acc acc ctg aac ggc gaa ggt ctg cag cac 
Gly Gly Thr Ser Gly Arg Thr Thr Leu Asn Gly Glu Gly Leu Gin His 
630 635 640 

gaa gat ggt cac age cac att cag teg ctg act ate ccg aac tgt ate 
Glu Asp Gly His Ser His lie Gin Ser Leu Thr lie Pro Asn Cys lie 
645 650 655 

tct tac gac ccg get tac get tac gaa gtt get gtc ate atg cat gac 
Ser Tyr Asp Pro Ala Tyr Ala Tyr Glu Val Ala Val lie Met His Asp 
660 665 670 

ggt ctg gag cgt atg tac ggt gaa aaa caa gag aac gtt tac tac tac 
Gly Leu Glu Arg Met Tyr Gly Glu Lys Gin Glu Asn Val Tyr Tyr Tyr 
675 680 685 

ate act acg ctg aac gaa aac tac cac atg ccg gca atg ccg gaa ggt 
lie Thr Thr Leu Asn Glu Asn Tyr His Met Pro Ala Met Pro Glu Gly 
690 695 700 705 

get gag gaa ggt ate cgt aaa ggt ate tac aaa etc gaa act att gaa 
Ala Glu Glu Gly He Arg Lys Gly He Tyr Lys Leu Glu Thr He Glu 
710 715 720 

ggt age aaa ggt aaa gtt cag ctg etc ggc tec ggt tct ate ctg cgt 
Gly Ser Lys Gly Lys Val Gin Leu Leu Gly Ser Gly Ser He Leu Arg 
725 730 735 

cac gtc cgt gaa gca get gag ate ctg gcg aaa gat tac ggc gta ggt 
His Val Arg Glu Ala Ala Glu He Leu Ala Lys Asp Tyr Gly Val Gly 
740 745 750 

tct gac gtt tat age gtg acc tec ttc acc gag ctg gcg cgt gat ggt 
Ser Asp Val Tyr Ser Val Thr Ser Phe Thr Glu Leu Ala Arg Asp Gly 
755 760 765 

cag gat tgt gaa cgc tgg aac atg ctg cac ccg ctg gaa act ccg cgc 
Gin Asp Cys Glu Arg Trp Asn Met Leu His Pro Leu Glu Thr Pro Arg 
770 775 780 785 

gtt ccg tat ate get cag gtg atg aac gac get ccg gca gtg gca tct 
Val Pro Tyr He Ala Gin Val Met Asn Asp Ala Pro Ala Val Ala Ser 
790 795 800 

acc gac tat atg aaa ctg ttc get gag cag gtc cgt act tac gta ccg 
Thr Asp Tyr Met Lys Leu Phe Ala Glu Gin Val Arg Thr Tyr Val Pro 
805 810 815 

get gac gac tac cgc gta ctg ggt act gat ggc ttc ggt cgt tec gac 
Ala Asp Asp Tyr Arg Val Leu Gly Thr Asp Gly Phe Gly Arg Ser Asp 
820 825 830 

age cgt gag aac ctg cgt cac cac ttc gaa gtt gat get tct tat gtc 
Ser Arg Glu Asn Leu Arg His His Phe Glu Val Asp Ala Ser Tyr Val 
835 840 845 



gtg gtt gcg gcg ctg ggc gaa ctg get aaa cgt ggc gaa ate gat aag 
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Val Val Ala Ala Leu Gly Glu Leu Ala Lys Arg Gly Glu He Asp Lys 
850 855 860 865 

aaa gtg gtt get gac gca ate gec aaa ttc aac ate gat gca gat aaa 8039 
Lys Val Val Ala Asp Ala He Ala Lys Phe Asn He Asp Ala Asp Lys 
870 875 880 

gtt aac ccg cgt ctg gcg taa gaggtaaaag aata atg get ate gaa ate 8089 
Val Asn Pro Arg Leu Ala Met Ala He Glu He 

885 890 

aaa gta ccg gac ate ggg get gat gaa gtt gaa ate ace gag ate ctg 8137 
Lys Val Pro Asp He Gly Ala Asp Glu Val Glu He Thr Glu He Leu 
895 900 905 

gtc aaa gtg ggc gac aaa gtt gaa gee gaa cag teg ctg ate acc gta 8185 
Val Lys Val Gly Asp Lys Val Glu Ala Glu Gin Ser Leu He Thr Val 
910 915 920 925 

gaa ggc gac aaa gee tct atg gaa gtt ccg tct ccg cag gcg ggt ate 8233 
Glu Gly Asp Lys Ala Ser Met Glu Val Pro Ser Pro Gin Ala Gly He 
930 935 940 

gtt aaa gag ate aaa gtc tct gtt ggc gat aaa acc cag acc ggc gca 8281 
Val Lys Glu He Lys Val Ser Val Gly Asp Lys Thr Gin Thr Gly Ala 
945 950 955 

ctg att atg att ttc gat tec gec gac ggt gca gca gac get gca cct 8329 
Leu He Met He Phe Asp Ser Ala Asp Gly Ala Ala Asp Ala Ala Pro 
960 965 970 

get cag gca gaa gag aag aaa gaa gca get ccg gca gca gca cca gcg 8377 
Ala Gin Ala Glu Glu Lys Lys Glu Ala Ala Pro Ala Ala Ala Pro Ala 
975 980 985 

get gcg gcg gca aaa gac gtt aac gtt ccg gat ate ggc age gac gaa 8425 
Ala Ala Ala Ala Lys Asp Val Asn Val Pro Asp He Gly Ser Asp Glu 
990 995 1000 1005 

gtt gaa gtg acc gaa ate ctg gtg aaa gtt ggc gat aaa gtt gaa get 8473 
Val Glu Val Thr Glu He Leu Val Lys Val Gly Asp Lys Val Glu Ala 
1010 1015 1020 

gaa cag teg ctg ate acc gta gaa ggc gac aag get tct atg gaa gtt 8521 
Glu Gin Ser Leu He Thr Val Glu Gly Asp Lys Ala Ser Met Glu Val 
1025 1030 1035 

ccg get ccg ttt get ggc acc gtg aaa gag ate aaa gtg aac gtg ggt 8569 
Pro Ala Pro Phe Ala Gly Thr Val Lys Glu He Lys Val Asn Val Gly 
1040 1045 1050 

gac aaa gtg tct acc ggc teg ctg att atg gtc ttc gaa gtc gcg ggt 8617 
Asp Lys Val Ser Thr Gly Ser Leu He Met Val Phe Glu Val Ala Gly 
1055 1060 1065 



gaa gca ggc gcg gca get ccg gee get aaa cag gaa gca get ccg gca 
Glu Ala Gly Ala Ala Ala Pro Ala Ala Lys Gin Glu Ala Ala Pro Ala 



8665 
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1070 1075 1080 1085 

gcg gcc cct gca cca gcg get ggc gtg aaa gaa gtt aac gtt ccg gat 8713 
Ala Ala Pro Ala Pro Ala Ala Gly Val Lys Glu Val Asn Val Pro Asp 
1090 1095 1100 

ate ggc ggt gac gaa gtt gaa gtg act gaa gtg atg gtg aaa gtg ggc 8761 
He Gly Gly Asp Glu Val Glu Val Thr Glu Val Met Val Lys Val Gly 
1105 1110 1115 

gac aaa gtt gcc get gaa cag tea ctg ate acc gta gaa ggc gac aaa 8809 
Asp Lys Val Ala Ala Glu Gin Ser Leu He Thr Val Glu Gly Asp Lys 
1120 1125 1130 

get tct atg gaa gtt ccg gcg ccg ttt gca ggc gtc gtg aag gaa ctg 8857 
Ala Ser Met Glu Val Pro Ala Pro Phe Ala Gly Val Val Lys Glu Leu 
1135 1140 1145 

aaa gtc aac gtt ggc gat aaa gtg aaa act ggc teg ctg att atg ate 8905 
Lys Val Asn Val Gly Asp Lys Val Lys Thr Gly Ser Leu He Met He 
1150 1155 1160 1165 

ttc gaa gtt gaa ggc gca gcg cct gcg gca get cct gcg aaa cag gaa 8953 
Phe Glu Val Glu Gly Ala Ala Pro Ala Ala Ala Pro Ala Lys Gin Glu 
1170 1175 1180 

gcg gca gcg ccg gca ccg gca gca aaa get gaa gcc ccg gca gca gca 9001 
Ala Ala Ala Pro Ala Pro Ala Ala Lys Ala Glu Ala Pro Ala Ala Ala 
1185 1190 1195 

cca get gcg aaa gcg gaa ggc aaa tct gaa ttt get gaa aac gac get 904 9 
Pro Ala Ala Lys Ala Glu Gly Lys Ser Glu Phe Ala Glu Asn Asp Ala 
1200 1205 1210 

tat gtt cac gcg act ccg ctg ate cgc cgt ctg gca cgc gag ttt ggt 9097 
Tyr Val His Ala Thr Pro Leu He Arg Arg Leu Ala Arg Glu Phe Gly 
1215 1220 1225 

gtt aac ctt gcg aaa gtg aag ggc act ggc cgt aaa ggt cgt ate ctg 9145 
Val Asn Leu Ala Lys Val Lys Gly Thr Gly Arg Lys Gly Arg He Leu 
1230 1235 1240 1245 

cgc gaa gac gtt cag get tac gtg aaa gaa get ate aaa cgt gca gaa 9193 
Arg Glu Asp Val Gin Ala Tyr Val Lys Glu Ala He Lys Arg Ala Glu 
1250 1255 1260 

gca get ccg gca gcg act ggc ggt ggt ate cct ggc atg ctg ccg tgg 9241 
Ala Ala Pro Ala Ala Thr Gly Gly Gly He Pro Gly Met Leu Pro Trp 
1265 1270 1275 

ccg aag gtg gac ttc age aag ttt ggt gaa ate gaa gaa gtg gaa ctg 9289 
Pro Lys Val Asp Phe Ser Lys Phe Gly Glu He Glu Glu Val Glu Leu 
1280 1285 1290 



ggc cgc ate cag aaa ate tct ggt gcg aac ctg age cgt aac tgg gta 
Gly Arg He Gin Lys He Ser Gly Ala Asn Leu Ser Arg Asn Trp Val 
1295 1300 1305 



9337 
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atg ate ccg cat gtt act cac ttc gac aaa acc gat ate acc gag ttg 9385 
Met He Pro His Val Thr His Phe Asp Lys Thr Asp He Thr Glu Leu 
1310 1315 1320 1325 

gaa gcg ttc cgt aaa cag cag aac gaa gaa gcg gcg aaa cgt aag ctg 9433 
Glu Ala Phe Arg Lys Gin Gin Asn Glu Glu Ala Ala Lys Arg Lys Leu 
1330 1335 1340 

gat gtg aag ate acc ccg gtt gtc ttc ate atg aaa gec gtt get gca 9481 
Asp Val Lys He Thr Pro Val Val Phe He Met Lys Ala Val Ala Ala 
1345 1350 1355 

get ctt gag cag atg cct cgc ttc aat agt teg ctg teg gaa gac ggt 9529 
Ala Leu Glu Gin Met Pro Arg Phe Asn Ser Ser Leu Ser Glu Asp Gly 
1360 1365 1370 

cag cgt ctg acc ctg aag aaa tac ate aac ate ggt gtg gcg gtg gat 9577 
Gin Arg Leu Thr Leu Lys Lys Tyr He Asn He Gly Val Ala Val Asp 
1375 1380 1385 

acc ccg aac ggt ctg gtt gtt ccg gta ttc aaa gac gtc aac aag aaa 9625 
Thr Pro Asn Gly Leu Val Val Pro Val Phe Lys Asp Val Asn Lys Lys 
1390 1395 1400 1405 

ggc ate ate gag ctg tct cgc gag ctg atg act att tct aag aaa gcg 9673 
Gly He He Glu Leu Ser Arg Glu Leu Met Thr He Ser Lys Lys Ala 
1410 1415 1420 

cgt gac ggt aag ctg act gcg ggc gaa atg cag ggc ggt tgc ttc acc 9721 
Arg Asp Gly Lys Leu Thr Ala Gly Glu Met Gin Gly Gly Cys Phe Thr 
L425 1430 1435 

ate tec age ate ggc ggc ctg ggt act acc cac ttc gcg ccg att gtg 97 69 
He Ser Ser He Gly Gly Leu Gly Thr Thr His Phe Ala Pro He Val 
1440 1445 1450 

aac gcg ccg gaa gtg get ate etc ggc gtt tec aag tec gcg atg gag 9817 
Asn Ala Pro Glu Val Ala He Leu Gly Val Ser Lys Ser Ala Met Glu 
1455 1460 1465 

ccg gtg tgg aat ggt aaa gag ttc gtg ccg cgt ctg atg ctg ccg att 9865 
Pro Val Trp Asn Gly Lys Glu Phe Val Pro Arg Leu Met Leu Pro He 
1470 1475 1480 1485 

tct etc tec ttc gac cac cgc gtg ate gac ggt get gat ggt gee cgt 9913 
Ser Leu Ser Phe Asp His Arg Val He Asp Gly Ala Asp Gly Ala Arg 
1490 1495 1500 

ttc att acc ate att aac aac acg ctg tct gac att cgc cgt ctg gtg 9961 
Phe He Thr He He Asn Asn Thr Leu Ser Asp He Arg Arg Leu Val 
1505 1510 1515 

atg taa gtaaaagagc cggcccaacg geeggctttt ttctggtaat ctcatgaatg 10017 
Met 



tattgaggtt attagegaat agacaaatcg gttgccgttt gttgtttaaa aattgttaac 10077 
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aattttgtaa aataccgacg gatagaacga cccggtggtg gttagggtat tacttcacat 10137 
accctatgga tttctgggtg 10157 



<210> 4 
<211> 887 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Ser Glu Arg Phe Pro Asn Asp Val Asp Pro lie Glu Thr Arg Asp 
15 10 15 

Trp Leu Gin Ala lie Glu Ser Val He Arg Glu Glu Gly Val Glu Arg 
20 25 30 

Ala Gin Tyr Leu He Asp Gin Leu Leu Ala Glu Ala Arg Lys Gly Gly 
35 40 45 

Val Asn Val Ala Ala Gly Thr Gly He Ser Asn Tyr He Asn Thr He 
50 55 60 

Pro Val Glu Glu Gin Pro Glu Tyr Pro Gly Asn Leu Glu Leu Glu Arg 
65 70 75 80 

Arg He Arg Ser Ala He Arg Trp Asn Ala He Met Thr Val Leu Arg 
85 90 95 

Ala Ser Lys Lys Asp Leu Glu Leu Gly Gly His Met Ala Ser Phe Gin 
100 105 110 

Ser Ser Ala Thr He Tyr Asp Val Cys Phe Asn His Phe Phe Arg Ala 
115 120 125 

Arg Asn Glu Gin Asp Gly Gly Asp Leu Val Tyr Phe Gin Gly His He 
130 135 140 

Ser Pro Gly Val Tyr Ala Arg Ala Phe Leu Glu Gly Arg Leu Thr Gin 
145 150 155 160 

Glu Gin Leu Asp Asn Phe Arg Gin Glu Val His Gly Asn Gly Leu Ser 
165 170 175 

Ser Tyr Pro His Pro Lys Leu Met Pro Glu Phe Trp Gin Phe Pro Thr 
180 185 190 

Val Ser Met Gly Leu Gly Pro He Gly Ala He Tyr Gin Ala Lys Phe 
195 200 205 

Leu Lys Tyr Leu Glu His Arg Gly Leu Lys Asp Thr Ser Lys Gin Thr 
210 215 220 

Val Tyr Ala Phe Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser Lys 
225 230 235 240 
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Gly Ala lie Thr lie Ala Thr Arg Glu Lys Leu Asp Asn Leu Val Phe 
245 250 255 

Val lie Asn Cys Asn Leu Gin Arg Leu Asp Gly Pro Val Thr Gly Asn 
260 265 270 

Gly Lys He He Asn Glu Leu Glu Gly He Phe Glu Gly Ala Gly Trp 
275 280 285 

Asn Val He Lys Val Met Trp Gly Ser Arg Trp Asp Glu Leu Leu Arg 
290 295 300 

Lys Asp Thr Ser Gly Lys Leu He Gin Leu Met Asn Glu Thr Val Asp 
305 310 315 320 

Gly Asp Tyr Gin Thr Phe Lys Ser Lys Asp Gly Ala Tyr Val Arg Glu 
325 330 335 

His Phe Phe Gly Lys Tyr Pro Glu Thr Ala Ala Leu Val Ala Asp Trp 
340 345 350 

Thr Asp Glu Gin He Trp Ala Leu Asn Arg Gly Gly His Asp Pro Lys 
355 360 365 

Lys He Tyr Ala Ala Phe Lys Lys Ala Gin Glu Thr Lys Gly Lys Ala 
370 375 380 

Thr Val He Leu Ala His Thr He Lys Gly Tyr Gly Met Gly Asp Ala 
385 390 395 400 

Ala Glu Gly Lys Asn He Ala His Gin Val Lys Lys Met Asn Met Asp 
405 410 415 

Gly Val Arg His He Arg Asp Arg Phe Asn Val Pro Val Ser Asp Ala 
420 425 430 

Asp He Glu Lys Leu Pro Tyr He Thr Phe Pro Glu Gly Ser Glu Glu 
435 440 445 

His Thr Tyr Leu His Ala Gin Arg Gin Lys Leu His Gly Tyr Leu Pro 
450 455 460 

Ser Arg Gin Pro Asn Phe Thr Glu Lys Leu Glu Leu Pro Ser Leu Gin 
465 470 475 480 

Asp Phe Gly Ala Leu Leu Glu Glu Gin Ser Lys Glu He Ser Thr Thr 
485 490 495 

He Ala Phe Val Arg Ala Leu Asn Val Met Leu Lys Asn Lys Ser He 
500 505 510 



Lys Asp Arg Leu Val Pro He He Ala Asp Glu Ala Arg Thr Phe Gly 
515 520 525 



Met Glu Gly Leu Phe Arg Gin He Gly He Tyr Ser Pro Asn Gly Gin 
530 535 540 
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Gin Tyr Thr Pro Gin Asp Arg Glu Gin Val Ala Tyr Tyr Lys Glu Asp 
545 550 555 560 

Glu Lys Gly Gin He Leu Gin Glu Gly He Asn Glu Leu Gly Ala Gly 
565 570 575 

Cys Ser Trp Leu Ala Ala Ala Thr Ser Tyr Ser Thr Asn Asn Leu Pro 
580 585 590 

Met He Pro Phe Tyr He Tyr Tyr Ser Met Phe Gly Phe Gin Arg He 
595 600 605 

Gly Asp Leu Cys Trp Ala Ala Gly Asp Gin Gin Ala Arg Gly Phe Leu 
610 615 620 

He Gly Gly Thr Ser Gly Arg Thr Thr Leu Asn Gly Glu Gly Leu Gin 
625 630 635 640 

His Glu Asp Gly His Ser His He Gin Ser Leu Thr He Pro Asn Cys 
645 650 655 

He Ser Tyr Asp Pro Ala Tyr Ala Tyr Glu Val Ala Val He Met His 
660 665 670 

Asp Gly Leu Glu Arg Met Tyr Gly Glu Lys Gin Glu Asn Val Tyr Tyr 
675 680 685 

Tyr He Thr Thr Leu Asn Glu Asn Tyr His Met Pro Ala Met Pro Glu 
690 695 700 

Gly Ala Glu Glu Gly He Arg Lys Gly He Tyr Lys Leu Glu Thr He 
705 710 715 720 

Glu Gly Ser Lys Gly Lys Val Gin Leu Leu Gly Ser Gly Ser He Leu 
725 730 735 

Arg His Val Arg Glu Ala Ala Glu He Leu Ala Lys Asp Tyr Gly Val 
740 745 750 

Gly Ser Asp Val Tyr Ser Val Thr Ser Phe Thr Glu Leu Ala Arg Asp 
755 760 765 

Gly Gin Asp Cys Glu Arg Trp Asn Met Leu His Pro Leu Glu Thr Pro 
770 775 780 

Arg Val Pro Tyr He Ala Gin Val Met Asn Asp Ala Pro Ala Val Ala 
785 790 795 800 

Ser Thr Asp Tyr Met Lys Leu Phe Ala Glu Gin Val Arg Thr Tyr Val 
805 810 815 



Pro Ala Asp Asp Tyr Arg Val Leu Gly Thr Asp Gly Phe Gly Arg Ser 
820 825 830 



Asp Ser Arg Glu Asn Leu Arg His His Phe Glu Val Asp Ala Ser Tyr 
835 840 845 
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Val Val Val Ala Ala Leu Gly Glu Leu Ala Lys Arg Gly Glu He Asp 

850 855 860 

Lys Lys Val Val Ala Asp Ala He Ala Lys Phe Asn He Asp Ala Asp 

865 870 875 880 



Lys Val Asn Pro Arg Leu Ala 
885 



<210> 5 
<211> 630 
<212> PRT 

<213> Escherichia coli 



<400> 5 

Met Ala He Glu He Lys Val Pro Asp He Gly Ala Asp Glu Val 
15 10 15 

Glu He Thr Glu He Leu Val Lys Val Gly Asp Lys Val Glu Ala Glu 
20 25 30 

Gin Ser Leu He Thr Val Glu Gly Asp Lys Ala Ser Met Glu Val Pro 
35 40 45 

Ser Pro Gin Ala Gly He Val Lys Glu He Lys Val Ser Val Gly Asp 
50 55 60 

Lys Thr Gin Thr Gly Ala Leu He Met He Phe Asp Ser Ala Asp Gly 
65 70 75 



■ri 



Ala Ala Asp Ala Ala Pro Ala Gin Ala Glu Glu Lys Lys Glu Ala Ala 

80 85 90 95 

Pro Ala Ala Ala Pro Ala Ala Ala Ala Ala Lys Asp Val Asn Val Pro 

100 105 110 



Asp He Gly Ser 
115 

Gly Asp Lys Val 
130 

Lys Ala Ser Met 
145 

He Lys Val Asn 
160 

Val Phe Glu Val 



Gin Glu Ala Ala 
195 

Glu Val Asn Val 
210 



Asp Glu Val Glu 



Glu Ala Glu Gin 
135 

Glu Val Pro Ala 
150 

Val Gly Asp Lys 
165 

Ala Gly Glu Ala 
180 

Pro Ala Ala Ala 



Pro Asp He Gly 
215 



Val Thr Glu He 
120 

Ser Leu He Thr 



Pro Phe Ala Gly 
155 

Val Ser Thr Gly 
170 

Gly Ala Ala Ala 
185 

Pro Ala Pro Ala 
200 

Gly Asp Glu Val 



Leu Val Lys Val 
125 

Val Glu Gly Asp 
140 

Thr Val Lys Glu 



Ser Leu He Met 
175 

Pro Ala Ala Lys 
190 

Ala Gly Val Lys 
205 

Glu Val Thr Glu 
220 



25 



Val Met Val Lys Val Gly Asp Lys Val Ala Ala Glu Gin Ser Leu lie 
225 230 235 

Thr Val Glu Gly Asp Lys Ala Ser Met Glu Val Pro Ala Pro Phe Ala 
240 245 250 255 

Gly Val Val Lys Glu Leu Lys Val Asn Val Gly Asp Lys Val Lys Thr 
260 265 270 

Gly Ser Leu He Met He Phe Glu Val Glu Gly Ala Ala Pro Ala Ala 
275 280 285 

Ala Pro Ala Lys Gin Glu Ala Ala Ala Pro Ala Pro Ala Ala Lys Ala 
290 295 300 

Glu Ala Pro Ala Ala Ala Pro Ala Ala Lys Ala Glu Gly Lys Ser Glu 
305 310 315 

Phe Ala Glu Asn Asp Ala Tyr Val His Ala Thr Pro Leu He Arg Arg 
320 325 330 335 

Leu Ala Arg Glu Phe Gly Val Asn Leu Ala Lys Val Lys Gly Thr Gly 
340 345 350 

Arg Lys Gly Arg He Leu Arg Glu Asp Val Gin Ala Tyr Val Lys Glu 
355 360 365 

Ala He Lys Arg Ala Glu Ala Ala Pro Ala Ala Thr Gly Gly Gly He 
370 375 380 

Pro Gly Met Leu Pro Trp Pro Lys Val Asp Phe Ser Lys Phe Gly Glu 
385 390 395 

He Glu Glu Val Glu Leu Gly Arg He Gin Lys He Ser Gly Ala Asn 
400 405 410 415 

Leu Ser Arg Asn Trp Val Met He Pro His Val Thr His Phe Asp Lys 
420 425 430 

Thr Asp He Thr Glu Leu Glu Ala Phe Arg Lys Gin Gin Asn Glu Glu 
435 440 445 

Ala Ala Lys Arg Lys Leu Asp Val Lys He Thr Pro Val Val Phe He 
450 455 460 

Met Lys Ala Val Ala Ala Ala Leu Glu Gin Met Pro Arg Phe Asn Ser 
465 470 475 

Ser Leu Ser Glu Asp Gly Gin Arg Leu Thr Leu Lys Lys Tyr He Asn 
480 485 490 495 



He Gly Val Ala Val Asp Thr Pro Asn Gly Leu Val Val Pro Val Phe 
500 505 510 



Lys Asp Val Asn Lys Lys Gly He He Glu Leu Ser Arg Glu Leu Met 
515 520 525 
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Thr lie Ser Lys Lys Ala Arg Asp Gly Lys Leu Thr Ala Gly Glu Met 
530 535 540 

Gin Gly Gly Cys Phe Thr He Ser Ser He Gly Gly Leu Gly Thr Thr 
545 550 555 

His Phe Ala Pro He Val Asn Ala Pro Glu Val Ala He Leu Gly Val 
560 565 570 575 

Ser Lys Ser Ala Met Glu Pro Val Trp Asn Gly Lys Glu Phe Val Pro 
580 585 590 

Arg Leu Met Leu Pro He Ser Leu Ser Phe Asp His Arg Val He Asp 
595 600 605 

Gly Ala Asp Gly Ala Arg Phe He Thr He He Asn Asn Thr Leu Ser 
610 615 620 

Asp He Arg Arg Leu Val Met 
625 630 



<210> 6 
<211> 10863 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (9596) . . (10798) 
<400> 6 



gactgtcggc 


gcagtaagct 


tcgcgaaata 


gatttaggaa 


taagcgaaga 


aaaatccctt 


60 


tgccgacagg 


cgcaaattaa 


atctcgtcag 


gtgtacgcag 


gttagttacg 


gcaatgcgtt 


120 


caccgcgctt 


gcgttcgcgc 


tctgattgca 


tattggcgcg 


ataaacgccc 


tgatcgccaa 


180 


ccacccagga 


gagcggacga 


cgttctttgc 


cgatagattc 


ctgcaacagc 


atcagtgcct 


240 


gcatgtacgc 


ttcaggacgc 


ggcgggcagc 


ccgggatata 


cacatcaacc 


gggatgaatt 


300 


tatcgacgcc 


ctgcacaacg 


gaataaatat 


cgtacatacc 


accagagttg 


gcacaggcac 


360 


ccattgagat 


aacccatttt 


ggttccagca 


tctggtcata 


cagacgctga 


ataaccggtg 


420 


ccattttggt 


aaagcaggtt 


cctgcaacca 


ccatcaggtc 


agcctgacgc 


ggcgaagcac 


480 


gcaatacttc 


tgcgccaaaa 


cgcgccacgt 


catgcaccgc 


ggtaaacgaa 


gtcaccatct 


540 


caacgtaaca 


gcaggaaaga 


ccgaagttat 


acggccaaat 


tgagttttta 


cgaccccagt 


600 


taaccatgtc 


attgagcttg 


cccataaaca 


cgtttttgtt 


aacttcttgc 


tccagagggt 


660 


cggttacgat 


ctcctgcttt 


tgcagggggt 


aacggtcgtt 


ctcaccgttg 


ggatctatgc 


720 
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gggtgagcgt 


ataatccatc 


ttaatgcctc 


tcgtttccgg 


gttcatacgc 


tcgcggcgtg 


tacgcaccag 


ataaaccaga 


cctgccagta 


agcctaccca 


gccgctttcg 


cggatagagg 


cgtcgaagat 


aacgaagaac 


atggccacca 


cggagccgac 


cgagtcgata 


ccggattcaa 


gaccgcctaa 


aaaccaaccg 


cctaccagca 


gaaagatagc 


gaatgcccag 


tgatgagcga 


cttactcatc 


aaaagtagcg 


ccagattcac 


attcatgggg 


aggaataaaa 


aaaaccttac 


attgatgtgg 


ttttttactc 


cttt ctataa 


acattagttt 


acataatatc 


aacaccatta 


gacgactcca 


ggataattag 


atgttgttga 


tacgggtcta 


ttttgacagg 


aatttgtgtc 


tgatctgtga 


cacgcttttg 


tcattccata 


tttaacatca 


ttgtagcagg 


tgattttttt 


atctctggtg 


gttgaaaaat 


gaacagtttt 


ttactaaaaa 


aaagccgctg 


gggtttaaaa 


gtctcaggaa 


ztatctatcg 


tccgtcgatt 


catccccttc 


cggagcagac 


attgggctgt 


cctgatagat 


cacctgggcc 


agctcattat 


cggtatcagg 


tagcggcggt 


aagccatcta 


tcatctcaac 


cggccttgcc 


gtcacgccaa 


gaagcgtcga 


ggcgacataa 


gccagtcgcc 


gcaccatat c 


gcgaaacggg 


ctaggatcat 


tttgcaatat 


gtattccgct 


gcgcagtacc 


ccttaaacgc 


tgaaggacga 


tgggtggtta 


tttctgccat 


ataggcatta 


cgtttaacgc 


aactcacgcg 


atttaacagg 


aaaggtaaga 



gcggttagcg ttgacgatta gcgatactgt 780 
aacgcgcggg cgtccagtcc agcgcgccaa 840 
acacaaaaat aaaaattgca gcttccacaa 900 
ttgaccatgc gaacagatac agcgcttcaa 960 
gataaaactt ggcggacagg cgtaagcggg 1020 
acggcacgtt tttcgacctc gcgcgtgcgc 1080 
tcaggcaaca caggccaatg gcaacgataa 1140 
tgacttcagt ggatgttgac atactcattg 1200 
tgctcttcac ggcagatgga cgccacatcg 1260 
aatcactgta gaaattcttt tatacagcta 1320 
ccttttgtca actttaacaa aagtttcttc 1380 
gcatttaatg ccctttcacc ccagatcctt 1440 
atcgtgtccg ttgtgaagca atggaaaaaa 1500 
gattcctccc cccaaaagag agtattttct 1560 
acaaaaacgc agcaacaaat ttacgtattt 1620 
caggcgatta tttgtgcgtt cgggacgtga 1680 
gtacgttctg cactatgcga tgaaggattt 1740 
cacccccagc ggctcgtttt ttacactatt 1800 
actcgatatc cctttcaatc aacaatgaat 1860 
attgccacgg attatggtag ctctccatcg 1920 
tactggacgg atcatagcac agcaaatatt 1980 
ctccactcag cacacgcagg tccgggctca 2040 
gaccggcttt cactgccgca cgaacggccg 2100 
atggaatatc tgctttatta agcgtcgcca 2160 
ccagcaatac aagagggatc ggctcgcctt 2220 
agtgtgttgg cgaggtacgc aggttcaatg 2280 
ccatcaaatc cacttcctgg gattccagca 2340 
ggacatccag cgctaatttc ggataaaccg 2400 
tcgtatcggc agattcatct gaagcaccga 24 60 
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tagttaatac gccctgaaga ttactgaaca 
gcaggatttt cctggcgtaa ccaagaagtt 
gaccgtgacg agcgaacagt tctttcccaa 
ttacggcgga ctgagtacga cacacagcgg 
caacagcaac aaatgttctc agcagatcga 
ttatcatata ttatcactta ctggcggctc 
aaacaagcaa ttccatttgt aatgtgcctc 
agtaaaaatg catatgagtt gcactaaaaa 
gaagtagatc acagaatata tcttcaggga 
ctatttatga catgcgcgtg tttgtataaa 
gcagcatcgc tggtcatacg cgaacacgta 
cagggatccg tcatttatcc gagcatttta 
tgcgaattat ctgatgcaaa gttatgttat 
agcacatcaa aacctttttg aatattaaat 
aattccgctt aacaatagtt tcacaccttg 
gcagttaaac tctccgtaat gaggaaatat 
atgaggcatt ttcacacaat tatcttacag 
agaacaattc actatataac attgcatgta 
ttaagttatt aacagcacaa tcgagccttc 
tcaaaacacc gtcctggggg agtacattgt 
gataacagca aaaaaggtca agattcatgt 
atgtctgtta tgacatccgt ggtccggtgc 
gtaacaaggt actgaaactg aacatcggca 
atgaaatcct cgttgacgtg atacgcaacc 
aaggtcttta ctccgcgcgt aaagccatca 
atgttaccgt ggaagatatt tacatcggca 
tgcaggcatt gctgaacagc ggggacgaaa 
ggaccgcggc ggtttcgctt tccagcggta 



ttaatgatga gcaggcctca tcattaaaac 2520 
gaatgccatg ttcagttaac agtttgttgc 2580 
cgagttgttc cagacgctgc atttgctgac 2640 
cagctgcggc agcaaaagtg ttcagatcgg 2700 
ggtcgaggtt aattatcgga cgatttgcac 27 60 
atactgagct ggttaatgct gtgcacacac 2820 
cctggcagtt tcatccggaa cccggacgaa 2880 
agcgactcac attgttccgt tataatgcct 2940 
tcgcatatct attaagttac tcactctttt 3000 
tgtaaatgtg agtccttgtt ccactctcgt 3060 
ccaacagcaa tggtgaggcg gcatcaagag 3120 
ccccaaaaac cttttattta taagggtcat 3180 
gttaggcaaa gtaatcttct attattaata 3240 
aataattaat tagcatcatc ctcattcatt 3300 
cccccattgc gacacctcgg aaatcatcac 3360 
catcatcgcg tttcattagt gaattcttaa 3420 
ataaaaaaac cagacttaca attaagaatc 3480 
aagcatatac acctcattat tttgtcatta 3540 
ccctctggca aaatcttatt ctgcagacct 3600 
tctaagctga cttccacggc agggagtggc 3660 
cccccattga aaaatccagc aaattagaga 3720 
tgaaagaagc aaaacgcctg gaagaagaag 3780 
acccagcccc gttcggtttt gacgcgccag 3840 
tgcctaccgc tcaagggtat tgcgattcca 3900 
tgcagcacta ccaggctcgt ggcatgcgtg 3960 
atggtgtatc ggagcttatc gttcaggcaa 4020 
tgttggttcc tgcaccagat tacccactct 4080 
aagcggtgca ttatctttgc gatgaatcct 4140 
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ctgactggtt cccggacctc gatgatattc 
tcgttattat caacccaaat aacccaaccg 
agattgtgga gattgcacgt cagcataatc 
aaattctcta cgacgacgct gagcatcact 
ccattacctt taacggactg tcgaaaacgt 
tggtgttgaa cgggccgaaa aaacacgcca 
cttcaatgcg cctgtgtgct aacgttcctg 
gttatcagag catcagtgaa tttattaccc 
gcgcgtggga actgatcaac gatattccgg 
tgtatatgtt cccgaaaatc gacgccaaac 
tgttggattt cctgttgcag gaaaaagttc 
cgtggccgga tcacttccgc attgtcacgc 
tgagcaagtt cgcgcgtttc ctttctggtt 
ggagattgca tccggcagcg ttatcccgcc 
ggtcactatg aaacagagcc atttttttgc 
ctggccgctc atgcgcaacg tgcggacgga 
gatggtcgcc catgcgctgg cagctatcaa 
cgaacgtatc gctttactgg cgatgtacca 
ccctactccg gtgaaatact tcaattcgca 
aatcgctcag caaaaactgg tcgatatggt 
gttaattgac gagcatgcat atagcgatga 
actgtgtgca tatctgaaat gtctggaaga 
ggcaaaaacg cgactggaag cgacgcttga 
catggaaata tttgttccca gcttccatct 
gctgtaagca gccggagtct gcgtcgcatc 
tcttgtcaaa acggaaacag catcgggatc 
gtgaacggta cccccaactt cacaaagtca 
agtgtgttaa caggtgaaga aaccggtgtc 
accatcgcga atggataagg cgacaccccc 



gcgctaaaat 


tacgcctcgt 


acgcgtggga 


4200 


gcgcggtata 


ttccaaagag 


cttttaatgg 


4260 


tcattatctt 


cgccgatgaa 


atttatgaca 


4320 


caattgcgcc 


gctggcacct 


gacctgctga 


4380 


accgcgttgc 


aggcttccgt 


caggggtgga 


4440 


aaggctacat 


cgaaggtctg 


gaaatgctgg 


4500 


cgcaacacgc 


cattcagacc 


gcgctaggtg 


4560 


ctggcggtcg 


tctttatgag 


cagcgtaacc 


4620 


gcgtttcctg 


cgtgaaacct 


cgtggtgcgc 


4680 


gctttaacat 


tcacgacgat 


cagaaaatgg 


4740 


tgttggtgca 


agggacggca 


ttcaactggc 


4800 


taccgcgtgt 


cgatgatatc 


gagctgtctt 


4860 


atcatcagct 


gtaatcttaa 


tttcactgcc 


4920 


acaatgacct 


gatgatgtca 


tcatacgtaa 


4980 


ccatctctcc 


cgcctgaaac 


tcattaaccg 


5040 


aaatgtgtcc 


gaacacagtt 


tgcaggtagc 


5100 


aaatcgaaaa 


tttggcggta 


atgtcaacgc 


5160 


cgatgcctca 


gaagtgctca 


ccggcgatct 


5220 


aatcgctcag 


gagtacaagg 


ctattgaaaa 


5280 


tccggaagag 


ctgcgggata 


tctttgcgcc 


5340 


agaaaaatcg 


ctggtgaaac 


aggcagatgc 


5400 


actcgcggcc 


ggaaataatg 


aattcttgct 


5460 


agcgcgtcgc 


agccaggaga 


tggactactt 


5520 


ttcgctcgat 


gagattagcc 


aggattcacc 


5580 


aggcaataag 


cgccggatgc 


gacatcaggc 


5640 


atcaccacac 


aaaccgccat 


cacgataatg 


5700 


ctgaagctgt 


aatttcccgg 


acctaaaacc 


5760 


ataaaggcgg 


cggatgctgc 


catcgccacg 


5820 


atcgttttgg 


cagcagccag 


cgcaatcgga 


5880 
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gccatcaaca 


ccgccgtcgc 


ggtattagag 




aacaaacacc 


ccagcatcat 


atgtggcccg 




accgccagcg 


cgacacctcc 


cgttttctgt 




atcaaaataa 


tgctcggcca 


gtgaatggat 




aatttcccca 


tcagcaggca 


ggcgatgata 




agcattaacg 


ccaccattag 


caccagacag 




ggtgatgctt 


cactcacctc 


ttccggtaag 




gccagcatac 


cgatcagttt 


ccagttaccc 




ggctcatccg 


ccagcgaacc 


ttccagcgcc 




agtccgtagc 


gggtacgaaa 


accaatttcg 




ggaattaatg 


aaatctctgc 


catgcccaca 


i§ 

H 


cgcagtacca 


tcggctccag 


caattgctca 


cn 


gcagacatat 


caataagcaa 


aacgtcacgc 


% is? 


acgataacgc 


gacgaaaacg 


ccgccagcgt 


"'is 


tcacgtaatt 


"cgagatcatc 


cagccgttga 


hj 

C 3 


agacgtcgcg 


cacgcccggt 


cagtcgatat 


|y 

f 3 J 


gtccagcctt 


cgcgctgcgg 


ggtctgggta 




atatacaaaa 


tacccagcac 


cagcacgacc 




aagccgtgat 


agccttcacg 


cagcaattca 




accagcgtca 


tcatgccgct 


aatcagcccg 




ggcgacgttt 


gcatacgcat 


ggcaacgctt 




ccggttgaac 


tcataaacgc 


gccaagcccc 




ttgatttcac 


tattgcccgc 


aactttgacc 




gtacggacca 


aaccatcgcc 


aataataaac 




gaaaagccgg 


aaaatacttc 


tgggactgtc 




acaaacaaag 


cgaccgcatc 


catacgcact 




gccagtaatg 


aaagaaccca 


aatcaattca 




gggatgactt 


gattctgcca 


taaaaaagcc 



ataaatagcc caataaccgc cgacaagaca 5940 
taaccaccgc caatgtccat cagccctttc 6000 
aatgccacag caaacggcat catcccaacg 6060 
ttataggcgc tttcagcatc tatacagcgg 6120 
gcggcaacag gattaggaat ttcatctgtc 6180 
aaaatggcat ggggtgcctg gctgtgcgcg 6240 
ttcagcgcta cgaagtcgcg gccctgtttg 6300 
acaaccagga tgatatcgcc cagcagcaga 6360 
acgccattgc gctttagccc caccacattc 6420 
cgcaccgatt taccaatcag ttctgactca 6480 
tcaagggcct ggtcagaaaa atactcgccg 6540 
ctacaaaatt gccggagatc gacatcagcc 6600 
gcgcgaaatt cagaaacccc attaacgttc 6660 
tcaacaccga tgacgttagc gccataacgc 6720 
ccaatcattg gcgatccggg gcgaatagcc 6780 
tcacggataa gatcgcgaaa ggttcgacgc 6840 
tcccctttca gcatgaaacg catcactaac 6900 
aggccaatag gtgttacgct aaagaaactg 6960 
ctgttgacta ccaggttcgg cggcgtcgcc 7020 
gcaaaactta acggcatcat cagacgtgac 7080 
aacaccacgg gaataaagat agcgacaacg 7140 
gcgacggtca gcatcaacaa aaccaacatt 7200 
agccatgttc ccattacggt ggcaacaccg 7260 
aaggcggcaa tcaggacaac gttaggatca 7320 
agcgttccgc ttaatgcaaa cgcgacaata 7380 
ctgcccgtcg caaacaagac gatggcaacg 7440 
ccgttcacaa cttatccttg ttaattgagg 7500 
ccgacgagac ggggctaaat catgatcagg 7560 
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tgtttcactg 


aataataaca 


tcgccatttg 


tgtggaggac 


caaatcgacc 


tcattcaggc 


tgacatgaca 


acccgccgcc 


aggccagaaa 


cacactcctg 


cggcgcaagc 


cccagcagct 


gttttccgcg 


cttcactcgc 


tcagcggtta 


ttttatggcg 


cgctcgcgct 


accggcatgg 


ctgctttatt 


caaatgactg 


agtaaggcga 


tttccgtggc 


ctcgatgtgc 


tccagacgcg 


tgcccgccat 


aaaatggcgc 


agagaggtga 


cctcttccgg 


cgctaaccca 


tgacgtctgg 


gcagggaatc 


caccagcgtt 


ccatcaagat 


cctcctcagg 


cattgataat 


ttgattaatt 


caggcatgcc 


acacattaag 


catgcgctga 


aaaccgtgag 


ttccggcgtc 


aaaatgggta 


acataaccga 


ggtaacgtgc 


ttcagtggcg 


tcatcgatgg 


attgctggtc 


ctgcaaatta 


tccataatgt 


cgatgatagt 


gcggcaggtt 


aattcacgca 


tctgtaatcc 


gtaaccacgc 


tcagcatttg 


ccggatcgag 


catagtcatc 


tgcgcgttgg 


rcatttccat 


tgttgactcc 


aggctgagta 


"cgccttcttt 


tatatgcgta 


agttttatcc 


agttgtttga 


aggcgcgctt 


cttgccttca 


acgggtgcca 


acacctgtcc 


aaaccagtta 


aggattgcag 


ggggtaatgg 


tccctgcatg 


ggtaaactta 


aggcgaacag 


gcccagggca 


atctgccagc 


agagagtaaa 


ataacgcgtc 


atcttgataa 


cgcgattttc 


cggccacgtc 


tttgagtaat 


gctgtccccg 


attatccggc 


gttgacatgc 


ttcacctcaa 



gctgtttggt cacagtaatt tgctccagac 7620 
gcggggtatc tgccggagcg ttaaccgcaa 7680 
gcacgccagc gggagcatct tccaccacca 7740 
gcgcgcctaa cagatacgca tcaggttctg 7800 
caaacacctc tggtgcggga agcccagcta 7860 
agccagaagt cacaatggcc cacggaatac 7 920 
ttgcccccgg aagcgcggta ataccttcgg 7980 
taaactcggc ggcaatatca gcctcggatt 8040 
tcgcctgttt accgtgaatg aaagccagca 8100 
cccagttgct ccacgcccgt tctaccgcag 8160 
caaacagaaa acctttgcac cgcacgcggg 8220 
tcgttggcgc tcaaatggta ctgacgcggg 8280 
tatttttccc acattggcgt ctgggcgtta 8340 
tagcgccctt ccacattaac cataaagcgg 8400 
gcgtcaaagc cgaggaaggt gacacgacgt 8460 
gaccaggaaa catgcaacgc atgatacatc 8520 
tcttctttca gctcgccaaa ctcgcgatcc 8580 
tcaataattg tttgcaggcg acggtaacgt 8640 
atcttgtact gattagacaa aataagacgt 8700 
tgtatcactc tactacggtg aaaaaaaaga 8760 
atcaggggtc aattacaaat catcaaggaa 8820 
aagcgtgtca gctaatgcct ggtaatcagg 8880 
agactcctgc aatttaccgc gaacttcata 8940 
cgtgacagaa cgcttgccca gccaccacaa 9000 
ggcagtggca actgccggcc caagctgacc 9060 
tacggcgatc ggcggcataa aacggatcgc 9120 
gacaaagacc ggggcaaggc gtttttccag 9180 
gcgaaacaag ctaaaaaaat taacagaacg 9240 
cttcacatat aaagattcaa aaatttgtgc 9300 



32 



aaattcacaa ctcagcggga caacgttcaa aacattttgt cttccatacc cactatcagg 9360 

tatcctttag cagcctgaag gcctaagtag tacatattca ttgagtcgtc aaattcatat 9420 

acattatgcc attggctgaa aattacgcaa aatggcatag actcaagata tttcttccat 9480 

catgcaaaaa aaatttgcag tgcatgatgt taatcataaa tgtcggtgtc atcatgcgct 9540 

acgctctatg gctccctgac gtttttttag ccacgtatca attataggta cttcc atg 9598 

Met 
1 

teg agt aag tta gta ctg gtt ctg aac tgc ggt agt tct tea ctg aaa 9646 
Ser Ser Lys Leu Val Leu Val Leu Asn Cys Gly Ser Ser Ser Leu Lys 
5 10 15 

ttt gee ate ate gat gca gta aat ggt gaa gag tac ctt tct ggt tta 9694 
Phe Ala lie He Asp Ala Val Asn Gly Glu Glu Tyr Leu Ser Gly Leu 
20 25 30 

gec gaa tgt ttc cac ctg ccc gaa gca cgt ate aaa tgg aaa atg gac 9742 
Ala Glu Cys Phe His Leu Pro Glu Ala Arg He Lys Trp Lys Met Asp 
35 40 45 

ggc aat aaa cag gaa gcg get tta ggt gca ggc gec get cac age gaa 9790 
Gly Asn Lys Gin Glu Ala Ala Leu Gly Ala Gly Ala Ala His Ser Glu 
50 55 60 65 

gcg etc aac ttt ate gtt aat act att ctg gca caa aaa cca gaa ctg 9838 
Ala Leu Asn Phe He Val Asn Thr He Leu Ala Gin Lys Pro Glu Leu 
70 75 80 

tct gcg cag ctg act get ate ggt cac cgt ate gta cac ggc ggc gaa 9886 
Ser Ala Gin Leu Thr Ala He Gly His Arg He Val His Gly Gly Glu 
85 90 95 

aag tat acc age tec gta gtg ate gat gag tct gtt att cag ggt ate 9934 
Lys Tyr Thr Ser Ser Val Val He Asp Glu Ser Val He Gin Gly He 
100 105 110 

aaa gat gca get tct ttt gca ccg ctg cac aac ccg get cac ctg ate 9982 
Lys Asp Ala Ala Ser Phe Ala Pro Leu His Asn Pro Ala His Leu He 
115 120 125 



ggt ate gaa gaa get ctg aaa tct ttc cca cag ctg aaa gac aaa aac 
Gly He Glu Glu Ala Leu Lys Ser Phe Pro Gin Leu Lys Asp Lys Asn 
130 135 140 145 



10030 



gtt get gta ttt gac acc gcg ttc cac cag act atg ccg gaa gag tct 10078 
Val Ala Val Phe Asp Thr Ala Phe His Gin Thr Met Pro Glu Glu Ser 
150 155 160 

tac etc tac gee ctg cct tac aac ctg tac aaa gag cac ggc ate cgt 10126 
Tyr Leu Tyr Ala Leu Pro Tyr Asn Leu Tyr Lys Glu His Gly He Arg 
165 170 175 
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cgt tac ggc gcg cac ggc acc age cac ttc tat gta acc cag gaa gcg 10174 
Arg Tyr Gly Ala His Gly Thr Ser His Phe Tyr Val Thr Gin Glu Ala 
180 185 190 

gca aaa atg ctg aac aaa ccg gta gaa gaa ctg aac ate ate acc tgc 
Ala Lys Met Leu Asn Lys Pro Val Glu Glu Leu Asn lie He Thr Cys 
195 200 205 

cac ctg ggc aac ggt ggt tec gtt tct get ate cgc aac ggt aaa tgc 
His Leu Gly Asn Gly Gly Ser Val Ser Ala He Arg Asn Gly Lys Cys 
210 215 220 225 

gtt gac acc tct atg ggc ctg acc ccg ctg gaa ggt ctg gtc atg ggt 
Val Asp Thr Ser Met Gly Leu Thr Pro Leu Glu Gly Leu Val Met Gly 
230 235 240 

acc cgt tct ggt gat ate gat ccg gcg ate ate ttc cac ctg cac gac 
Thr Arg Ser Gly Asp He Asp Pro Ala He He Phe His Leu His Asp 
245 250 255 

acc ctg ggc atg age gtt gac gca ate aac aaa ctg ctg acc aaa gag 10414 
Thr Leu Gly Met Ser Val Asp Ala He Asn Lys Leu Leu Thr Lys Glu 
260 265 270 

tct ggc ctg ctg ggt ctg acc gaa gtg acc age gac tgc cgc tat gtt 104 62 
Ser Gly Leu Leu Gly Leu Thr Glu Val Thr Ser Asp Cys Arg Tyr Val 
275 280 285 



gaa gac aac tac gcg acg aaa gaa gac gcg aag cgc gca atg gac gtt 
Glu Asp Asn Tyr Ala Thr Lys Glu Asp Ala Lys Arg Ala Met Asp Val 
290 295 300 305 



10222 



10270 



10318 



10366 



10510 



tac tgc cac cgc ctg gcg aaa tac ate ggt gee tac act gcg ctg atg 10558 
Tyr Cys His Arg Leu Ala Lys Tyr He Gly Ala Tyr Thr Ala Leu Met 
310 315 320 

gat ggt cgt ctg gac get gtt gta ttc act ggt ggt ate ggt gaa aat 10606 
Asp Gly Arg Leu Asp Ala Val Val Phe Thr Gly Gly He Gly Glu Asn 
325 330 335 

gee gca atg gtt cgt gaa ctg tct ctg ggc aaa ctg ggc gtg ctg ggc 10654 
Ala Ala Met Val Arg Glu Leu Ser Leu Gly Lys Leu Gly Val Leu Gly 
340 345 350 

ttt gaa gtt gat cat gaa cgc aac ctg get gca cgt ttc ggc aaa tct 10702 
Phe Glu Val Asp His Glu Arg Asn Leu Ala Ala Arg Phe Gly Lys Ser 
355 360 365 

ggt ttc ate aac aaa gaa ggt acc cgt cct gcg gtg gtt ate cca acc 10750 
Gly Phe He Asn Lys Glu Gly Thr Arg Pro Ala Val Val He Pro Thr 
370 375 380 385 

aac gaa gaa ctg gtt ate gcg caa gac gcg age cgc ctg act gec tga 10798 
Asn Glu Glu Leu Val He Ala Gin Asp Ala Ser Arg Leu Thr Ala 
390 395 400 



tttcacaccg ccagctcagc tggcggtgct gttttgtaac ccgccaaatc ggcggtaacg 10858 
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aaaga 



10863 



<210> 7 
<211> 400 
<212> PRT 

<213> Escherichia coli 
<400> 7 

Met Ser Ser Lys Leu Val Leu Val Leu Asn Cys Gly Ser Ser Ser Leu 
15 10 15 

Lys Phe Ala He He Asp Ala Val Asn Gly Glu Glu Tyr Leu Ser Gly 
20 25 30 

Leu Ala Glu Cys Phe His Leu Pro Glu Ala Arg He Lys Trp Lys Met 
35 40 45 

Asp Gly Asn Lys Gin Glu Ala Ala Leu Gly Ala Gly Ala Ala His Ser 
50 55 60 

Glu Ala Leu Asn Phe He Val Asn Thr He Leu Ala Gin Lys Pro Glu 
65 70 75 80 

Leu Ser Ala Gin Leu Thr Ala He Gly His Arg He Val His Gly Gly 
85 90 95 

Glu Lys Tyr Thr Ser Ser Val Val He Asp Glu Ser Val He Gin Gly 
100 105 110 

He Lys Asp Ala Ala Ser Phe Ala Pro Leu His Asn Pro Ala His Leu 
115 120 125 

He Gly He Glu Glu Ala Leu Lys Ser Phe Pro Gin Leu Lys Asp Lys 
130 135 140 

Asn Val Ala Val Phe Asp Thr Ala Phe His Gin Thr Met Pro Glu Glu 
145 150 155 160 

Ser Tyr Leu Tyr Ala Leu Pro Tyr Asn Leu Tyr Lys Glu His Gly He 
165 170 175 

Arg Arg Tyr Gly Ala His Gly Thr Ser His Phe Tyr Val Thr Gin Glu 
180 185 190 

Ala Ala Lys Met Leu Asn Lys Pro Val Glu Glu Leu Asn He He Thr 
195 200 205 

Cys His Leu Gly Asn Gly Gly Ser Val Ser Ala He Arg Asn Gly Lys 
210 215 220 



Cys Val Asp Thr Ser Met Gly Leu Thr Pro Leu Glu Gly Leu Val Met 
225 230 235 240 



Gly Thr Arg Ser Gly Asp He Asp Pro Ala He He Phe His Leu His 
245 250 255 
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Asp Thr Leu Gly Met Ser Val Asp Ala lie Asn Lys Leu Leu Thr Lys 
260 265 270 

Glu Ser Gly Leu Leu Gly Leu Thr Glu Val Thr Ser Asp Cys Arg Tyr 
275 280 285 

Val Glu Asp Asn Tyr Ala Thr Lys Glu Asp Ala Lys Arg Ala Met Asp 
290 295 300 

Val Tyr Cys His Arg Leu Ala Lys Tyr He Gly Ala Tyr Thr Ala Leu 
305 310 315 320 

Met Asp Gly Arg Leu Asp Ala Val Val Phe Thr Gly Gly He Gly Glu 
325 330 335 

Asn Ala Ala Met Val Arg Glu Leu Ser Leu Gly Lys Leu Gly Val Leu 
340 345 350 

Gly Phe Glu Val Asp His Glu Arg Asn Leu Ala Ala Arg Phe Gly Lys 
355 360 365 

Ser Gly Phe He Asn Lys Glu Gly Thr Arg Pro Ala Val Val He Pro 
370 375 380 

Thr Asn Glu Glu Leu Val He Ala Gin Asp Ala Ser Arg Leu Thr Ala 
385 390 395 400 



<210> 8 
<211> 11630 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (1163) . . (2602) 
<400> 8 



aattctctgc 


tgcaagatga 


ataatgttta 


tctacagcat 


ttccttaaaa 


gatatgtcag 


60 


gcttgcggag 


tggcggttaa 


ggacatacga 


tttcctcctt 


tcagagtgct 


ccgcttctca 


120 


ctattatctc 


acgcagtatt 


cttaagggaa 


cgataaggag 


gaaccatgaa 


cattaccccg 


180 


tttccgacgc 


tttcgccggc 


aactatagat 


gccataaatg 


ttatcggaca 


gtggctggcg 


240 


caggatgatt 


tctccggtga 


ggtgccgtat 


caggccgatt 


gcgtgatcct 


tgcaggcaat 


300 


gcggttatgc 


cgactatcga 


tgcggcatgt 


aagattgccc 


gcgatcagca 


aattccttta 


360 


ctgattagtg 


gtggtatcgg 


tcactcgaca 


acttttttgt 


atagcgccat 


cgcacagcat 


420 


ccgcactaca 


acactatccg 


caccactggc 


agagcagaag 


cgaccatcct 


ggcggatatc 


480 


gctcatcagt 


tctggcacat 


tccgcatgaa 


aaaatctgga 


ttgaagacca 


gtcaacaaac 


540 



III 
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tgcggtgaaa acgcacgctt tagcatcgcg ctattgaatc aggccgtaga acgagttcat 600 

acggctatcg ttgttcagga ccccaccatg cagcggcgca cgatggcgac gttccgccgt 660 

atgactgggg acaatcccga tgcaccacgc tggttaagtt atcccggatt cgttcctcag 720 

ttaggaaata acgcagacag tgtaatcttt attaatcagt tacaaggatt atggccagtt 780 

gagcgttatc tctcactact cactggcgag ctgccgcgtt tacgcgatga tagcgatggc 840 

tacggtcccc gcgggcgaga ttttatcgtt cacgttgatt ttccggcaga agtcatccat 900 

gcatggcaaa cgctgaaaca tgatgcggtg ctcatcgagg cgatggaaag tcgctcgtta 960 

cgttaaaaat tgcccgtttg tgaaccactt gtttgcaaac gggcatgact cctgactttt 1020 

atttctgcct tttattcctt ttacacttgt ttttatgaag cccttcacag aattgtcctt 1080 

tcacgattcc gtctctctga tgattgatgt taattaacaa tgtattcacc gaaaacaaac 1140 

atataaatca caggagtcgc cc atg tea gta ccc gtt caa cat cct atg tat 1192 

Met Ser Val Pro Val Gin His Pro Met Tyr 
15 10 

ate gat gga cag ttt gtt acc tgg cgt gga gac gca tgg att gat gtg 1240 
lie Asp Gly Gin Phe Val Thr Trp Arg Gly Asp Ala Trp He Asp Val 
15 20 25 

gta aac cct get aca gag get gtc att tec cgc ata ccc gat ggt cag 1288 
Val Asn Pro Ala Thr Glu Ala Val He Ser Arg He Pro Asp Gly Gin 
30 35 40 

gec gag gat gec cgt aag gca ate gat gca gca gaa cgt gca caa cca 1336 
Ala Glu Asp Ala Arg Lys Ala He Asp Ala Ala Glu Arg Ala Gin Pro 
45 50 55 

gaa tgg gaa gcg ttg cct get att gaa cgc gee agt tgg ttg cgc aaa 1384 
Glu Trp Glu Ala Leu Pro Ala He Glu Arg Ala Ser Trp Leu Arg Lys 
60 65 70 

ate tec gee ggg ate cgc gaa cgc gec agt gaa ate agt gcg ctg att 1432 
He Ser Ala Gly He Arg Glu Arg Ala Ser Glu He Ser Ala Leu He 
75 80 85 90 



gtt gaa gaa ggg ggc aag ate cag cag ctg get gaa gtc gaa gtg get 
Val Glu Glu Gly Gly Lys He Gin Gin Leu Ala Glu Val Glu Val Ala 
95 100 105 



1480 



ttt act gec gac tat ate gat tac atg gcg gag tgg gca egg cgt tac 1528 
Phe Thr Ala Asp Tyr He Asp Tyr Met Ala Glu Trp Ala Arg Arg Tyr 
110 115 120 

gag ggc gag att att caa age gat cgt cca gga gaa aat att ctt ttg 157 6 
Glu Gly Glu He He Gin Ser Asp Arg Pro Gly Glu Asn He Leu Leu 
125 130 135 



ttt aaa cgt gcg ctt ggt gtg act acc ggc att ctg ccg tgg aac ttc 1624 
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Phe Lys Arg Ala Leu Gly Val Thr Thr Gly He Leu Pro Trp Asn Phe 
140 145 150 

ccg ttc ttc etc att gec cgc aaa atg get ccc get ctt ttg ace ggt 
Pro Phe Phe Leu He Ala Arg Lys Met Ala Pro Ala Leu Leu Thr Gly 
155 160 165 170 

aat acc ate gtc att aaa cct agt gaa ttt acg cca aac aat gcg att 
Asn Thr He Val He Lys Pro Ser Glu Phe Thr Pro Asn Asn Ala He 
175 180 185 

gca ttc gee aaa ate gtc gat gaa ata ggc ctt ccg cgc ggc gtg ttt 
Ala Phe Ala Lys He Val Asp Glu He Gly Leu Pro Arg Gly Val Phe 
190 195 200 



gec gcg gcg ctg gaa agg gtc gag caa aaa gtg gcg cgc gca gta gaa 
Ala Ala Ala Leu Glu Arg Val Glu Gin Lys Val Ala Arg Ala Val Glu 
335 340 345 



1672 



1720 



1768 



aac ctt gta ctg ggg cgt ggt gaa acc gtt ggg caa gaa ctg gcg ggt 1816 
Asn Leu Val Leu Gly Arg Gly Glu Thr Val Gly Gin Glu Leu Ala Gly 
205 210 215 

aac cca aag gtc gca atg gtc agt atg aca ggc age gtc tct gca ggt 1864 
Asn Pro Lys Val Ala Met Val Ser Met Thr Gly Ser Val Ser Ala Gly 
220 225 230 

gag aag ate atg gcg act gcg gcg aaa aac ate acc aaa gtg tgt ctg 
Glu Lys He Met Ala Thr Ala Ala Lys Asn He Thr Lys Val Cys Leu 
235 240 245 250 

gaa ttg ggg ggt aaa gca cca get ate gta atg gac gat gec gat ctt 
Glu Leu Gly Gly Lys Ala Pro Ala He Val Met Asp Asp Ala Asp Leu 
255 260 265 

gaa ctg gca gtc aaa gee ate gtt gat tea cgc gtc att aat agt ggg 
Glu Leu Ala Val Lys Ala He Val Asp Ser Arg Val He Asn Ser Gly 
270 275 280 

caa gtg tgt aac tgt gca gaa cgt gtt tat gta cag aaa ggc att tat 
Gin Val Cys Asn Cys Ala Glu Arg Val Tyr Val Gin Lys Gly He Tyr 
285 290 295 

gat cag ttc gtc aat egg ctg ggt gaa gcg atg cag gcg gtt caa ttt 
Asp Gin Phe Val Asn Arg Leu Gly Glu Ala Met Gin Ala Val Gin Phe 
300 305 310 

ggt aac ccc get gaa cgc aac gac att gcg atg ggg ccg ttg att aac 2152 
Gly Asn Pro Ala Glu Arg Asn Asp He Ala Met Gly Pro Leu He Asn 
315 320 325 330 



1912 



1960 



2008 



2056 



2104 



2200 



gaa ggg gcg aga gtg gcg ttc ggt ggc aaa gcg gta gag ggg aaa gga 2248 
Glu Gly Ala Arg Val Ala Phe Gly Gly Lys Ala Val Glu Gly Lys Gly 
350 355 360 

tat tat tat ccg ccg aca ttg ctg ctg gat gtt cgc cag gaa atg teg 2296 
Tyr Tyr Tyr Pro Pro Thr Leu Leu Leu Asp Val Arg Gin Glu Met Ser 
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365 370 375 

att atg cat gag gaa acc ttt ggc ccg gtg ctg cca gtt gtc gca ttt 2344 
He Met His Glu Glu Thr Phe Gly Pro Val Leu Pro Val Val Ala Phe 
380 385 390 

gac acg ctg gaa gat get ate tea atg get aat gac agt gat tac ggc 2392 
Asp Thr Leu Glu Asp Ala He Ser Met Ala Asn Asp Ser Asp Tyr Gly 
395 400 405 410 

ctg acc tea tea ate tat acc caa aat ctg aac gtc gcg atg aaa gec 2440 
Leu Thr Ser Ser He Tyr Thr Gin Asn Leu Asn Val Ala Met Lys Ala 
415 420 425 

att aaa ggg ctg aag ttt ggt gaa act tac ate aac cgt gaa aac ttc 2488 
He Lys Gly Leu Lys Phe Gly Glu Thr Tyr He Asn Arg Glu Asn Phe 
430 435 440 

gaa get atg caa ggc ttc cac gec gga tgg cgt aaa tec ggt att ggc 2536 
Glu Ala Met Gin Gly Phe His Ala Gly Trp Arg Lys Ser Gly He Gly 
445 450 455 



ggc gca gat ggt aaa cat ggc ttg cat gaa tat ctg cag acc cag gtg 
Gly Ala Asp Gly Lys His Gly Leu His Glu Tyr Leu Gin Thr Gin Val 
460 465 470 



2584 



gtt tat tta cag tct taa tgagtgaaag aggeggaggt tttttcctcc 2632 
Val Tyr Leu Gin Ser 
475 480 

gcctgtgcgc gtcagagttt agegaatttt tcgagggtgc gaataagctg tgtgacgaag 2692 
ecatattegt "ategtacca ggcgaccgtt ttcaccagtt gtaaatcgee caeggeggta 2752 
atttccgttt gcgtggcatc aaacaccgaa ccgaaatggc tgecaatgat ateggaagag 2812 
actatttctt categgtata accaaatgac tcgttattgg tggttgcttg tttaagtgcg 2872 
ttattcacct etteggcagt cacttttttc cgagaatcga taccagttca gtgaccgaac 2932 
ctgttttcac cggcacgcgt tgegcatgae ctttcagttt gccgctcagt teegggatea 2992 
ccagaccaat ggcttttgee gcccccgtag tgtggggaat gatattttct gccgctgcgc 3052 
gtgaagcacg taaatcttta ccacgcgggc catccaccag tgactgggtg ccagtatagg 3112 
catgaatggt cgtcatcgtg ccgacttcta tcccgaaact gtcatgcaag getttggeca 3172 
teggegcaag acagttagtg gtgcatgacg ccacggaaac aatggtgtcg ttgccatcca 3232 
gagtgtcgtc attgaegtta taaacgatag ttttcatttc aceggcaggg geggaaatea 3292 
acaccttctt cgcaccagca teaagatgeg ectgegattt cteggeggag gtataaaagc 3352 
cagtacattc gacaatgatt tctgcacctt tcgctttcca eggaatattt ttagectett 3412 
tttcggcgta aaccgegata cttttcccat caacgataag tgaatcttcc gtaaaatcaa 3472 
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cgctccaggg 


gaatggtccg 


tagtttgaat 


gggaagtgag 


atcattaata 


gcgacaacgt 


ccaacaccag 


tcgaccgata 


cgaccaaaac 


cctgtcagga 


acgttcggat 


gaaaattgat 


tgggcaatct 


ccattctcac 


agtgaaacgt 


atgaaatttt 


gagaaaagcc 


cgttatgtta 


atggaaaata 


aatattcaag 


gttacaaatc 


atcgcagcgt 


attgcgcaat 


ggagtttcgt 


atcaacatga 


ttcatgtttc 


ctgtggcatc 


ttgttaaggc 


tgaaataccc 


aaccccgccg 


ggactggcgc 


atttgggaca 


tttggtgatt 


qqtttqgtqa 


tgatgtataa 


ccggggcaac 


tacgcttcag 


aggccaattt 


cgaacgggta 


gcgaatctgg 


gatattttgt 


catcgggttg 


ttctggaagg 


acaacacact 


tctacgcatg 


aaagaaaacg 


cctgtactaa 


aaccgacccg 


ggaagcgcct 


attatattta 


tttgtatgat 


catctggctt 


atttttaatc 


aattcacccg 


aaccagcgta 


taacgttcaa 


atcgaacata 


aaaactggca 


cttattttgt 


ttatgggaac 


caaaccctgt 


bctggttcga 


aaggggggat 


ctgtaatgat 


ggttctatta 


gtgcatcgaa 


ggtgccatga 


gaaaatgaat 


ctgctagtca 


ttacctggac 


gtgcaggcca 


tgagcgcagc 


ttcgtagagc 


gtttgtcggg 


tcaggagtgt 


cagacacacc 


accagagggt 


tgtgcttcat 


aggctaagat 


ctgaattgct 


aggttcattc 


gggccttcgt 


ctttctgatt 


cccggttagc 



catgtttcag caggtaggcg agaatttatg 3532 
ctatgttgct tttgacttca agtaatcgac 3592 
cgttaatacc aactttactc atggttttct 3652 
cctttccaag cttagaccag gatggcggga 3712 
aacgtactga aaacgggtga acaatattta 3772 
acggaaaatt atgttaaagc aggaaatgtt 3832 
agcattcact ggctggtctt tttactggtt 3892 
ggtttcttcc cacgtagcga tcggccactc 3952 
tcaattctcg tgctgatggt cgttcgtctt 4012 
attataccta agccaaaacc gatgatgacg 4072 
tatctcctgt ttattgcgct gccagtgatt 4132 
ccgtggtttg cgtttggttt gacgatgcct 4192 
gatagcttaa agtcgtggca tgaaacgctg 4252 
cacgctgcgg ctgcactggc acaccactat 4312 
atgccgcgta aacgttcctg aaggatattt 4372 
tggtacaggc gaagaatacg ggtctacatc 4432 
aaataaaacc ataatccttg cccatacgtc 4492 
atctttgatc tcatcaacgg tatcaaaata 4552 
agattcgata aaccatggag gttatatgaa 4 612 
gcttgtttcc ttttatgccg atgccgggcg 4672 
ctcacactgt acggcaggcg gcaaatttgt 4732 
aaaaacatgc actaactgaa gtgtaaaagg 4792 
aatgcgcggg gaaaatcccc gcgcttgccc 4852 
aacctcctta tcaccgtccc ggaaccgcag 4912 
gaatgtcaga atcgtaatgc agataatgag 4972 
agcctttctc cttgccggat ggcgggtaag 5032 
gttggcctcg gttgatagaa atatcggtcg 5092 
ctgaaaacag aaagtctcag gcacccgcag 5152 
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gcatcctatg 


aggtttcctt 


agggacgaaa 


ataatcactt 


cacgaaattg 


cgtgctgttt 


5212 


tccagaattt 


ttcgtcattc 


gggttagcca 


gtttagccat 


tcgttactct 


cttcattcca 


5272 


atagcattaa 


ttttctatgc 


aataattgtt 


gtaaaaatgt 


gacgcaaaga 


ggtttttggt 


5332 


cataagtaat 


taccgtcaag 


tgccgatgac 


tttctatcag 


gagtaaacct 


ggacgagaga 


5392 


caacggtaat 


gaatacaact 


ccctcacagc 


gattaggttt 


tttgcatcac 


atcaggttgg 


5452 


ttccgttatt 


tgcctgcatt 


ctaggcggta 


tcttagttct 


attcgcatta 


agttcagccc 


5512 


tggctggcta 


tttcctctgg 


caggccgatc 


gcgatcagcg 


tgatgttact 


gcggagattg 


5572 


agattcggac 


cgggttagcg 


aacagttcag 


attttttgcg 


ttcagcccgg 


atcaatatga 


5632 


ttcaggccgg 


ggctgcgagt 


cgtattgcgg 


aaatggaagc 


aatgaagcga 


aatattgcgc 


5692 


aagccgaatc 


ggagattaaa 


cagtcgcagc 


aaggttatcg 


tgcttatcag 


aatcgaccgg 


5752 


tgaaaacacc 


tgctgatgaa 


gccctcgaca 


ctgaattaaa 


tcaacgcttt 


caggcttata 


5812 


tcacgggtat 


gcaacctatg 


ttgaaatatg 


ccaaaaatgg 


catgtttgaa 


gcgattatca 


5872 


atcatgaaag 


tgagcagatc 


cgaccgctgg 


ataatgctta 


taccgatatt 


ttgaacaaag 


5932 


ccgttaagat 


acgtagcacc 


agagccaacc 


aactggcgga 


actggcccat 


cagcgcaccc 


5992 


gcctgggtgg 


gatgttcatg 


attggcgcgt 


ttgtgcttgc 


cctggtcatg 


acgctgataa 


6052 


catttatggt 


gctacgtcgg 


atcgtcattc 


gtccactgca 


acatgccgca 


caacggattg 


6112 


aaaaaatcgc 


cagtggcgat 


ctgacgatga 


atgatgaacc 


ggcgggtcgt 


aatgaaatcg 


6172 


gtcgcttaag 


tcgtcattta 


cagcaaatgc 


agcattcact 


ggggatgaca 


gtagggactg 


6232 


ttcgacaggg 


cgcggaagag 


atttatcgtg 


gcaccagcga 


aatttcagct 


ggcaatgcgg 


6292 


acctgtcatc 


-ccgcaccgaa 


gaacaagcgg 


cggctatcga 


acaaactgcc 


gccagcatgg 


6352 


agcaactcac 


tgcgacggtg 


aaacagaatg 


cggataacgc 


gcatcatgcc 


agcaaactgg 


6412 


cgcaagaggc 


btctattaaa 


gccagcgatg 


gcgggcagac 


ggtttccggt 


gtagtaaaaa 


6472 


cgatgggcgc 


tatctccacg 


agttcgaaga 


aaatttctga 


gatcaccgcc 


gtcatcaaca 


6532 


gtattgcttt 


ccagacgaat 


attctggcac 


tgaatgctgc 


cgttgaagcc 


gcgcgagcgg 


6592 


gtgagcaagg 


gcgtggattt 


gccgttgtcg 


ccagcgaagt 


acggacactc 


gcaagtcgca 


6652 


gcgctcaggc 


ggcgaaagag 


attgaaggct 


tgatcagtga 


atcagtcagg 


ttaattgacc 


6712 


tggggtcgga 


tgaggtggca 


acggccggga 


aaaccatgag 


cactattgtt 


gatgccgtcg 


6772 


cgagtgtcac 


acatatcatg 


caggaaatcg 


ccgccgcctc 


ggatgaacaa 


agtagaggca 


6832 


taacgcaggt 


tagccaggcg 


atttctgaaa 


tggataaggt 


gacgcaacag 


aatgcttctc 


6892 
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tggtagaaga 


ggcctcagcg 


gcggcggtgt 


aggcggtgga 


tgtattccgt 


ctgcacaaac 


gtgaaccagt 


tagtttcgct 


acggtgtgaa 


cacctttcag 


aacggcattg 


attttcgaat 


gaacgtcgca 


tctacgcggg 


tcagtattcc 


aggcagggcc 


accagcgtgg 


catgacgcag 


ccacacgtaa 


tcgtattcaa 


ccgtaagttg 


acaacccgaa 


ggaattttac 


agccctggct 


cgcagtgcct 


tctggtgata 


caacgaccgg 


ctcctgaagt 


agcgggtgat 


tagggcggac 


ttcgtaatta 


agcccggtca 


tcagttcagg 


ttccccggtt 


tttaaacccg 


ccagaat cat 


cgtctctttt 


tgttgctgat 


gaaactgacc 


agtaggtagt 


gcaccaaccc 


tgacgacatc 


ccgtccggca 


gtgttgatgg 


cgtcaagaac 


gggtaaggta 


agttgcgccc 


cctgacgacc 


ctccagttca 


ztcaatgt ct 


tagagagcgc 


gcgccccaaa 


gttccttgtt 


gtgcgacagc 


gcgctgacta 


aacagactat 


ttttttccat 


gacaagtgaa 


gttgtttgat 


tatgataact 


aattatgtta 


cagcaaaatg 


gataatattg 


attcttcccg 


caagagtgaa 


tgcggttacc 


gacactatgg 


cgaacagcat 


cacggcggat 


tcagccatgt 


accagcaaga 


agttccgcaa 


gtgaatctgg 


ctgtgctgga 


aaacaatcct 


gagctggcgc 


gactgaatgt 


tgaacgtcat 


cttgctactc 


ttcggcggat 


gtttgccatt 


ctctcgcagg 


caggggtgcc 


ggtacattcg 



cccttgaaga acaggcggca cgattaactg 6952 
attctgtgtc ggcagaacct cgcggagcgg 7012 
aatgttcaag gagggatcga cagatccctt 7072 
agcgttaatc atcaactggc aaccagaaga 7132 
aatcggttcg cctgcaccat gtcccggaac 7192 
gtcgtctttt acagcgccag aagggacaaa 7252 
acgagatagc gaagcagaca gcgtttcgat 7312 
ctgcactaat gcatctgaat gctggcgtgg 7372 
ccattccagc acccggctta gcgttacgtt 7432 
aaccagcttc aacgattcaa gaaacagcag 74 92 
atctgacatc cgaccaatgc cgatatcgat 7552 
agggttactc attgtcgcaa cttgcaaggt 7612 
tataaccgaa ggtaatatcc ccagtgccgc 7 672 
attattaaga ccttctttac gatgaagcga 7732 
tctgactgca tgcgttaaaa attgttcgcc 7792 
acgctcaaac aagcgagcgc cagtcagctg 7852 
aggttgactc aaattaaggg tttcagccgc 7912 
tacgaatgta tgaaggtggc gcaaacggat 7972 
aagcgatgtt aaaaacgaag cggtgtcgct 8032 
tgattgcaaa atattattaa caattaaagc 8092 
atgttttcgc ggcgagatca cagtttgtaa 8152 
tacactccag attactgacc actggaggca 8212 
gagattcggg aacagttttc gcaggcaatg 8272 
tatggcacgc tgctggaact ggtagctgat 8332 
caactgcacg aaaaaatggt aaatgcagac 8392 
ggggcgattc gcgttgggac tgcacaagag 8452 
atggggatgt acccggtgag ctattacgat 8512 
acagcatttc ggcccattga tgatgcttct 8572 
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ctggcgcgta 


atcccttccg 


cgtttttacc 


gaaattttgc 


gccagaaagc 


ggcggagatt 


tgtcgacaac 


tgttagagga 


atatgagcag 


gagtttgtgc 


aggaagccct 


ggaaacgttt 


gaaacctatc 


gcgcattgca 


caacgaacat 


ggatgccata 


tcaaccacct 


gacgccacgt 


atgcctgaat 


gcggaattga 


acccaaaatt 


ccgattttac 


tacgccagac 


cagctttaaa 


cagaaacagg 


gcacgcatac 


cgcgcgcttt 


acgccgaaag 


ggcgacaact 


gtatgatgat 


aatctcactc 


accaaatgca 


tttacaggaa 


ttaatgcgtc 


agcaagggtt 


ggcatggttc 


catcgtcagg 


cgattcatcc 


tggagacgat 


gtggcgcaac 


ccatcaccta 


tgaagatttc 


tcaaatctgg 


gtaatgaaac 


gcagacacgc 


gagcaggcgt 


tgggttgtcc 


ggttttggat 


cgcagtaaac 


gtcgctgtgg 


tttgctttaa 


cctgatttta 


caaacgaatc 


aggctcatcc 


atattctctc 


agttcaacaa 


ttggattatt 


aataagcact 


ttcttgccgc 


tgaaaacgac 


actcactttc 


aggtatggat 


cgtagacgat 


tgtgcggtac 


cagcggcatt 


gcttctcttt 


atattgccga 


cgggcaaacc 


cagcgttttg 


acttagcgca 


aacagcgtgg 


cgtggtgcgc 


tgacgccgca 


ggcttataac 


agtattcaat 


ttgagaaccg 


tcaactggac 


gctcagttct 


ttcgtatgtt 


ttctgtagat 


ccagcaacac 


agtt gttcaa 


atacaacgat 


gcaggtgttg 


tcggctttgc 


cggttttcgc 


gtgtttaaag 



tccttactcc 


gccttgagct 


tatcgagaac 


8632 


ctgcgtcagc 


gcgatatctt 


caccccacgt 


8692 


cagggcggtt 


ttaacgaaac 


acaggcacag 


8752 


cgctggcacc 


agtcagcaac 


ggtagatgaa 


8812 


cggttgattg 


ctgatgtggt 


ctgttttcct 


8872 


acgctggata 


ttgaccgggt 


gcagtcgatg 


8932 


ctcatcgagg 


ggccgccgcg 


ccgcgaggta 


8992 


gcactggaag 


agacggtgtt 


gtttgcgggg 


9052 


ggtgaaattg 


agcagcgtgg 


cgtggcatta 


9112 


cttctgcgta 


acgctggaac 


cgggcaggat 


9172 


accttccgca 


cttttcctga 


cagtgagttt 


9232 


cggtaccgtc 


tgacgccttc 


gggtgaggcg 


9292 


ccacagccct 


taattgaacg 


tggttgggta 


9352 


ttgcccgtta 


gcgcggcggg 


gatcttccag 


9412 


agtcacggta 


atgccagtcg 


cgaagcattt 


9472 


gagttccagc 


tttaccagga 


agcggaagaa 


9532 


aatctgacca 


tccgcctttg 


caaaaatttg 


9592 


catcgacata 


aaaaaaatgc 


cgatttatgc 


9652 


aataaatatt 


gtctagagtg 


agcggtcata 


9712 


cagcgcggga 


ccattcacaa 


caccagaagg 


9772 


ttattaaagg 


ttcaatggct 


atggccgccg 


9832 


tttctcaggc 


ggcattcgcg 


gcagattctg 


9892 


acttctccat 


tctacagtca 


atggcgcacg 


9952 


ctcgtccgtt 


acctgacacg 


ctggcgacaa 


10012 


acgacgccga 


aaaatcgctc 


tggcataacg 


10072 


tccatatggg 


aatgggattc 


cgtcgccgcg 


10132 


atctggcgcg 


tgaaattcac 


tttcgcccgg 


10192 


atacaaaaca 


attagaaggg 


caaagcgatc 


10252 


cccccgaact 


ggcgcgccgt 


gatgtagtat 


10312 
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catttctcgg 


cgcgagttat 


ttccgcgccg 


ttgatgatac 


atatcaatac 


ggtttgtcgg 


10372 




cccgcggcct 


ggcgatcgac 


acttacaccg 


acagtaaaga 


agagttcccc 


gactttaccg 


10432 




ccttctggtt 


tgatacggta 


aaaccggggg 


caactacctt 


taccgtttat 


gcgttgctcg 


10492 




atagcgccag 


cattactggt 


gcctataagt 


tcactatcca 


ttgtgagaaa 


agtcaggtga 


10552 




ttatggatgt 


ggaaaatcac 


ctgtatgcgc 


gcaaagacat 


taaacagctg 


ggcattgcgc 


10612 




cgatgaccag 


tatgttcagc 


tgcggtacta 


atgaacgtcg 


gatgtgcgat 


acaattcatc 


10672 




cgcaaattca 


tgactctgat 


cgtctgtcca 


tgtggcgggg 


caacggcgag 


tggatttgcc 


10732 




gtccgctgaa 


taatccgcaa 


aaattgcagt 


tcaatgctta 


caccgacaac 


aacccgaaag 


10792 




ggtttggttt 


attgcaactg 


gatcgtgact 


tctcccatta 


tcaggacatt 


atgggctggt 


10852 




ataacaaacg 


cccaagtctg 


tgggtggaac 


cgcgtaacaa 


gtggggtaag 


ggcaccatcg 


10912 


m 

Q 


gcctgatgga 


aatcccaaca 


acgggcgaaa 


cgctggataa 


cattgtctgc 


ttctggcagc 


10972 


i x 


cagaaaaagc 


tgtaaaagca 


ggtgatgagt 


ttgcattcca 


gtatcgtctg 


tactggagtg 


11032 


In 


cgcaaccgcc 


tgttcattgc 


ccattagcgc 


gcgttatggc 


gacgcgtacc 


ggcatgggcg 


11092 


w 


gtttctcgga 


aggttgggcg 


ccaggtgaac 


actatcccga 


aaaatgggcg 


cgtcgttttg 


11152 




ccgtcgattt 


cgttggtggt 


gatctgaaag 


ctgccgcgcc 


aaaaggcatt 


gagccggtga 


11212 




ttacgctttc 


cagtggggaa 


gcgaagcaaa 


tcgaaattct 


ctatattgaa 


cccatcgatg 


11272 


o 


gttatcgtat 


tcagtttgac 


tggtatccga 


cttcggactc 


cactgatccg 


gtcgatatgc 


11332 


■if 


ggatgtatct 


acgttgtcag 


ggggacgcta 


tcagtgaaac 


atggctgtat 


cagtatttcc 


11392 




/—i ~a r^t r~t rr /~* r> 




r*3 rrt~ a "h rrt" t~ rr 

V ■ CI y LU LU l_ L. y 
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d V "--j CA ^ ^— " ^ ^ ^ 


gat gagtt a a 


tcgttttttc 


11452 




ttcggcacct 


tcttcgggag 


gtgccgtctg 


gttaaacacg 


atcccgctcg 


catttttccc 


11512 




taagttaaat 


gagtaatctg 


atggtgtgta 


tttcagatac 


accttgtcag 


ccactaacag 


11572 




ggagtgcgta 


tgtttccaga 


ataccgagat 


ttaatatccc 


gtctgaaaaa 


cgaaaatc 


11630 



<210> 9 
<211> 479 
<212> PRT 

<213> Escherichia coli 
<400> 9 

Met Ser Val Pro Val Gin His Pro Met Tyr He Asp Gly Gin Phe Val 
15 10 15 

Thr Trp Arg Gly Asp Ala Trp He Asp Val Val Asn Pro Ala Thr Glu 
20 25 30 
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Ala Val lie Ser Arg lie Pro Asp Gly Gin Ala Glu Asp Ala Arg Lys 
35 40 45 

Ala He Asp Ala Ala Glu Arg Ala Gin Pro Glu Trp Glu Ala Leu Pro 
50 55 60 

Ala He Glu Arg Ala Ser Trp Leu Arg Lys He Ser Ala Gly He Arg 
65 70 75 80 

Glu Arg Ala Ser Glu He Ser Ala Leu He Val Glu Glu Gly Gly Lys 
85 90 95 

He Gin Gin Leu Ala Glu Val Glu Val Ala Phe Thr Ala Asp Tyr He 
100 105 110 

Asp Tyr Met Ala Glu Trp Ala Arg Arg Tyr Glu Gly Glu He He Gin 
115 120 125 

Ser Asp Arg Pro Gly Glu Asn He Leu Leu Phe Lys Arg Ala Leu Gly 
130 135 140 

Val Thr Thr Gly He Leu Pro Trp Asn Phe Pro Phe Phe Leu He Ala 
145 150 155 160 

Arg Lys Met Ala Pro Ala Leu Leu Thr Gly Asn Thr He Val He Lys 
165 170 175 

Pro Ser Glu Phe Thr Pro Asn Asn Ala He Ala Phe Ala Lys He Val 
180 185 190 

Asp Glu He Gly Leu Pro Arg Gly Val Phe Asn Leu Val Leu Gly Arg 
195 200 205 

Gly Glu Thr Val Gly Gin Glu Leu Ala Gly Asn Pro Lys Val Ala Met 
210 215 220 

Val Ser Met Thr Gly Ser Val Ser Ala Gly Glu Lys He Met Ala Thr 
225 230 235 240 

Ala Ala Lys Asn He Thr Lys Val Cys Leu Glu Leu Gly Gly Lys Ala 
245 250 255 

Pro Ala He Val Met Asp Asp Ala Asp Leu Glu Leu Ala Val Lys Ala 
260 265 270 

He Val Asp Ser Arg Val He Asn Ser Gly Gin Val Cys Asn Cys Ala 
275 280 285 

Glu Arg Val Tyr Val Gin Lys Gly He Tyr Asp Gin Phe Val Asn Arg 
290 295 300 

Leu Gly Glu Ala Met Gin Ala Val Gin Phe Gly Asn Pro Ala Glu Arg 
305 310 315 320 



Asn Asp He Ala Met Gly Pro Leu He Asn Ala Ala Ala Leu Glu Arg 
325 330 335 



45 



Val Glu Gin Lys Val Ala Arg Ala Val Glu Glu Gly Ala Arg Val Ala 
340 345 350 

Phe Gly Gly Lys Ala Val Glu Gly Lys Gly Tyr Tyr Tyr Pro Pro Thr 
355 360 365 

Leu Leu Leu Asp Val Arg Gin Glu Met Ser He Met His Glu Glu Thr 
370 375 380 

Phe Gly Pro Val Leu Pro Val Val Ala Phe Asp Thr Leu Glu Asp Ala 
385 390 395 400 

He Ser Met Ala Asn Asp Ser Asp Tyr Gly Leu Thr Ser Ser He Tyr 
405 410 415 

Thr Gin Asn Leu Asn Val Ala Met Lys Ala He Lys Gly Leu Lys Phe 
420 425 430 

Gly Glu Thr Tyr He Asn Arg Glu Asn Phe Glu Ala Met Gin Gly Phe 
435 440 445 

His Ala Gly Trp Arg Lys Ser Gly He Gly Gly Ala Asp Gly Lys His 
450 455 460 

Gly Leu His Glu Tyr Leu Gin Thr Gin Val Val Tyr Leu Gin Ser 
465 470 475 



<210> 10 
<211> 12677 
<212> DNA 

<213> Escherichia coli 
<400> 10 

gtcatttgct cctttaatca gctgtcgcgt tcccctgccc tataaaagga gggtatgcac 60 
cacgatggtt cattacccaa taagattgaa agctcaccac tttgttgaaa ttgacagcaa 120 
acaaacaaaa aaatgcattt caccctttga catcaccatg cactgccatt aatatgcgcc 180 
ccgttcacac gattcctctg tagttcagtc ggtagaacgg cggactgtta atccgtatgt 240 
cactggttcg agtccagtca gaggagccaa attcaaaaaa gcctgctttc tagcaggctt 300 
tttgctttct aattaccaac gctcttaaaa catctgtctt gaaccagaac taatttgcac 360 
aggcattccc gatcgacgtt gcaacgcagc atttgcgcga tttacatcaa cttcttgccc 420 
gttgataaac gcccgcaaag atggggttac cggcaatggc acttttcggt cagactcata 480 
ttctgcacga ttgcgcgaca atggctcatg aacttccagc cagttcgagc catctggttc 540 
agtggtgtat tttactggct ggtcgataat ttgcacacgc gtcccaacag gaacattatc 600 
aaacagatat ttgatatcgt cattgcgcag acgaatacag ccctgactta cccggagccc 660 
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aataccaaaa ttggcattgg 
cagccccatg ggattatcgg 
cgcatattcg cgccgagtgt 
aacggtagtc acccagttac 
gacttccaca gtattactgt 
aacaatccct ttacgaacag 
gccagacttc ggcaaaaaaa 
ttgcccgtat tgtgcggcaa 
agtaaacgac tgccccacta 
gctagtatgg ctggcaaaaa 
gtccctttcc tatgtcgcga 
tttaactgtt caaatcagaa 
cgcccatgtt gttgtatatc 
cactcccctc acctaaacgc 
gcgctatacg cgcgcctttt 
caggagacat ctggcaggct 
cgggtaaacc gcaggaagca 
cacccacttt tgccaggaca 
cccgacgcac aacatcaatt 
caaccacttc "tcaggatcc 
tgtttgccat ccccagttca 
gcgtataaca tatgacgtcc 
ctgaagcaat attgccgcta 
cagcagtatc aataccaaca 
cacacacgcc ggttgttcca 
gagaaatagc gaccccttcc 
ttttgcccac atgcggtatg 
cctccagctt tcccaggcta 
gcgacatagc ggtagaatcg 



taccatggat 


ggcatacaac 


ggcccgcagg 


aacaaatgcg 


tcggcgttgg 


cgtccaggtt 


gcggggtttc 


tcgcccagcc 


ctggtgggta 


gtaataaaga 


tgtcgggcaa 


aatcagttgc 


catcagcgcc 


cgggttcgct 


aagtctccag 


cggctgggta 


aacggctacc 


ctctggaggt 


gcagagcaaa 


tgagcaaaga 


aagctatccg 


ttaagtatag 


gtcgtattcc 


ccggtagaac 


gcacaggcag 


cttcgatgat 


atctccatat 


tgagataagg 


tctgccgaca 


ggtgagaagg 


gcgagcgcag 


cagcataaga 


gcacctaaca 


tcactccagc 


tcaacaccat 


cctgaggatt 


ttattagcca 


gtttatctgt 


cggccagtga 


ttgtgctgac 


cctacaccaa 


acagcgtgac 


aaaagcaact 


tttcagcctg 


cctcgtgcga 


cacgcatgtt 


tcaattacgt 


ggacgttagc 


cgggtcatat 


tttcagcctg 


tcccagacgc 


cgtgatcggc 


ccattcaacc 


ccggcattcc 


ccaacaggtt 


tgagtaaccc 


atggctggga 


tcgtattcag 



ctgccaatat aaatcgcgta 720 
ggcaaactct cccctcgttt 780 
ggagcttctt gtttacgttc 840 
tggccgatac caataggaaa 900 
cgcatctcag cgacgttaac 960 
tgcggaatgg tgagttgcga 1020 
tccagcatgt tacttaaccc 1080 
ttgtgatcag gaacagttac 1140 
aatggataag ttaccgccag 1200 
atatttacac gacgcatcat 1260 
cttttatcag acttttcgtt 1320 
aatattactg gcagcaagtt 1380 
gggcatcgcc agagctgcgc 1440 
ctccagcccc aaatgcgaga 1500 
aatgagatac ggtttgatcg 1560 
aagaaatcca tccagcaaca 1620 
tattccgacc aaatcaaatc 1680 
tggttgattc aacgtaatcg 1740 
cggcaggttt gcgccaatcc 1800 
tattgctgct gccggtgtcg 18 60 
accgtttttt gccagctcct 1920 
acggcgactc attgccggag 1980 
gataagcccg gggataggct 2040 
gcccgcttgt tctgccagca 2100 
tatggctgtc acttcttttg 2160 
acacataacc agtaccgctt 2220 
tgccagttgt atggcaagca 2280 
gtcaatatgc cgttgtgcac 2340 
taaatcggca agtatttgca 2400 
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tctcacgtct ctttatagca gtgccagcag 
tcccagcgta t cgcccgttt gcccgcccag 



aatcgccacc 


atcgtcacca 


ccatagcagc 


agcaaaaata 


gcggctaagc 


cgagtgtgac 


gaacacattg 


ccaagccctt 


cttcccgcgc 


agtcccgcgg 


ctgaccgcac 


atgctgccgc 


agccaactcg 


cttaacacca 


gaatctttgc 


gtgggtgcct 


aaacggctat 


caegcatgat 


aaat acgcca 


t cacaggtat 


cagcgaggcc 


cagcacaagt 


acgctaaaca 


gtgccgccag 


gaagaccagc 


ccgctaat eg 


cgccaagcaa 


gcgagaat aa 


tgctcgaaat 


ccagtccctg 


aataaat gag 


agcat cgccc 


aaaataattt 


accaccagcc 


atacttcatt 


tqccqcaqcq 


tcacgaaaat 


qtcqtqccaq 


acgactctcc 


actaatacaa 


ectttqeggg 


gcaacgttgg 


ttaatcgcct 


gttccatcgc 


ctgataatcc 


tcaaacaaca 


gattagtcac 


cattgtggta 


ttaatgtctg 


catgaattaa 


ttcatcaaga 


tccgggcggc 


ettgecgatg 


atgttctatc 


gaggtagcga 


tatacagaac 


ctgtgaagag 


ttcccgctcc 


gtgcgccccc 


cgtcaccaaa 


tgatggtatt 


cattgaacag 


aacaatggat 


cgcgattaat 


actgegegta 


atataattaa 


aagatggcat 


tacggaatag 


ccagactttc 


gacagcggtt 


tctgtggatt 


gacacatttc 


aacaaccagc 


aaaegggcat 


tgtgttctga 


agatctgcgc 


tgtaaaagaa 


cttgtaaaac 



gaagaccagt tcaccaagct ctatggctgc 2460 
cgtacgtttg agaagctgac cgaggatgaa 2520 
cacaccatgc atacccggca ataataegge 2580 
gcaggtttgt cgcccatcaa ttttgccaat 2640 
ataacgatga cgatacatca ataatgegge 2700 
cagegatgea aggatcgatt cgccacgcag 27 60 
cagtaccaca aaaatcaatg ccagaccgcc 2820 
ttccaacatg cgatcgcggc tacgtgcaga 2880 
gtccagatgg aatcccccgg tcatcagcac 2940 
tggtgcgcca caccatgcct gcagcaccat 3000 
taatccaatc aaaggaaaag taataatacc 3060 
ggaccagega cgcggtacag geagacgegt 3120 
actcatttga tttttactcc aatacccgaa 3180 
gccaactgct gatttacccg cccggcaata 3240 
ggcacaatcc ccattcccac ttcgttagtc 3300 
caggcagcaa tcaacgactg aatctcagca 3360 
cattcatcag ggtctttatc gccgccataa 3420 
aegcattcaa gcaacacaac etcatteggg 3480 
tgttgccagc gctccactgt gcgccagtgc 3540 
cgtgcagcca tctcatcatc aaggatttgc 3600 
tccccaataa gcgcctctgc gtggcgactc 3660 
atcatcatac cgactcctga ttcaaatgta 3720 
cccccaccgt tgctgaccgc aaaacattta 3780 
aaatccagca ttctcaatcc attacgaaat 3840 
tcgtgttaac gtccgacaaa atgegtcatt 3900 
attcagataa tgaattaatg ctactgccgg 3960 
aatccaggct attgattcaa cgtcagcgac 4020 
aacgtaatag aattatcegg aatggtggcg 4080 
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actatgcact agggaaggtg cgaataagtg 
tcatttcttc atgtttgagc cgattttttc 
gaccgtttct tcgccattta aggcgttatc 
cgtatcattt ggtccgcccg aaacaggttg 
tcgtttttca gcaacccctt gtatctggct 
cgaaatgggt gctccacctt ggcccggatg 
gttttgttct tgcgtggatg ctgtttcaag 
agccagtcca catccacctc ggccagctcc 
tcggctgaga caaattgctc ctctccatgc 
tcgttggccg cggtggtgac taggctgtgg 
tgggccttca tgccaaagtg ccactgattg 
cgttgctgct ctttgttctt ggtcgagctg 
gtgccttgag tcatcatgac gcctgcttcg 
tggcgggcca gttgatgctg ctccagcagg 
ggcaaggcgc tatccaggga taaccgggca 
gcatcttcca tcgcgccatc gctcaggttg 
atggtttcca gcggataagg tcgccggcca 
acttccacca tgttttgcca tggcagaatc 
ctggtctgac ggcgcttact gctgaattca 
atgaaccctg ttccatggct ccagatgaca 
accttcccta gaacaccaca atttcgctct 
gaatgtgact tgccagattt attagcgcca 
gtcggggata tattccatct tctcgctgac 
cagagcaacg ttcttcagca ggcgggataa 
aggcatacaa actggacgta ttgtattttc 
tcctgatgcg ctgagatttc tgtaatatct 
agccccggca agtgattcac attttttaac 
ctctccaaga aagcgaattc ttttctcaaa 
catggtaatg gcccaaatac gaagttgctc 



gggaaattct tctcggctga ctcagtcatt 4140 
tcccgtaaat gccttgaatc agcctattta 4200 
cccagttttt agtgagatct ctcccactga 4260 
gccagcgtga ataacatcgc cagttggtta 4320 
ttcacgaagc cgaactgtcg cttgatgatg 4380 
ctggctttca tgtattcgat gttgatggcc 4440 
gttcttacct tgccggggcg ctcggcgatc 4500 
tcgcgctgtg gcgccccttg gtagccggca 4560 
agcagattac ccagctgatt gaggtcatgc 4620 
gtcaggccgc tcttggcatc gacaccaatg 4 680 
cctttcttgg tctgatgcat ctccggatcg 4740 
ggtgcctcaa tgatggtggc atcgaccaag 4800 
gccagccagc gattgatggt cttgaacaat 4860 
tggcggaaat tcatgatggt ggtgcggtcc 4 920 
aacagacgca tggaggcgat ttcgtacaga 4980 
taccaatgct gcatgcagtg aatgcgtagc 5040 
ttaccagcct tggggtaaaa cggctcgatg 5100 
tgctccatgc gggacaagaa aatctctttt 5160 
ctgtcggcga aggtaagttg atgactcatg 5220 
aacatgatct catatcaggg acttgttcgc 5280 
ctcggtaagg cactgtcaca gcattcaaca 5340 
ccagatgttt aaccgggtaa ccacgaccca 5400 
atcatcaaga ataaaaaggt ttatcacact 54 60 
ttcttcaaca tttagaagat gtgttattaa 5520 
ttttggtggt tgacctaagg tagcagttta 5580 
acgtcaacat tctcctcgaa tagaaaatgc 5640 
aaaacgttgt tagcgtgcca ttttcagaag 5700 
ttctgcattc tcagacacag ctttctactc 5760 
aggatcatta gtggtgctga gaagttaaat 5820 
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aaccatgcgg agtaccactc gtcatcacgt 
ttgtacatca gtagatatat tctgatatac 
ttgcaaagct tctgtgttct gacattgcca 
tcagtcatag cttcgggccg cgataagact 
ctttatagac caattaaaat gcagtttctg 
ctctggccat tagagtaacc ttctgcattc 
agcaattaac cggacctgat actgatatga 
attaattaca ttatccacgc caaagtattt 
caccattttt tcaactccgt tttccacgga 
ggatacaacc agagaccgac tgacacgagt 
aaatatctat caaaaaacat gattaaggtc 
atgacaataa ttatagatat atgagaacat 
tttgtacttt gtattaatga gggatgaaat 
cctttccact ctgtcattat gcatttctgg 
agaaacaaaa atcagcaacg aagagacgct 
cctttgggaa agcccggcga ctatacaggt 
caatgcctcc atagccgata atttgcagga 
cttggcaggc cgtaaacaaa tccgcattcg 
tctgttatca cttaacccat tacaagcccg 
acccagcgca ctatgcggat gccattcgtt 
tgctgccgtt aacccgtctg gtttgggcat 
cacgaagctc tctgctattc cgttactctc 
aagtcccaac atccgggcga actggcgtgt 
cgtcagccac tccactggag acgacggaag 
cagcatgacg tcctgtactg tttcactgtt 
tgcctcacga tcacagcagt ccagcgcgaa 
gcagaactcg aacccgtcag agcaccatcg 
tgtatgtgcc cgtttcgatg gcggtacagc 



atttatatat catgaagcta ttgttgtgtt 5880 
tccttttgct agacataacc tttcacctgc 5940 
aattgttgca attctgtatc cagccttctt 6000 
cactgatctg accctgattc ctcttgcaga 6060 
caggtcaacg tctgaccatc attgtcatca 6120 
atccttttgt aaaaagttta tattagtatc 6180 
gtcttaccgc atatacggtc aatttcagca 6240 
gtcatcacaa tgatggtacc ttctttcaga 6300 
ccgcactctt atgtcaagag tgcggtccgt 6360 
cagaggaaac gacggatatg ttcagtcgta 6420 
aaaaatgttt gatatttaca atttatgaag 6480 
aaatgaaaat aattatcatt acagtaatca 6540 
gttatataat ataccttgtc gaatttatat 6600 
gatagtttct actgcaaccg caacttcttc 6660 
cgtcgtgacc acgaatcgtt cggcaagcaa 6720 
tattgaccaa caaacattgc agaactccac 6780 
catccccgga gtagagataa cagacaactc 6840 
tggctggatt tgcccctata tttccagaca 6900 
ctgccgcaga tattcccgtg gcgagcgata 6960 
ataatgctcg aacgcctctg caaggttctt 7020 
gatactgatg tagtcacgct ttatcgtttt 7080 
cggactccgc accgccgtgt tcttcggttc 7140 
ttcattagcc cggtagcatg aaccattatc 7200 
atcgttgccg aagcggcgtt ccaccgctcc 7260 
gaagccgccg gtagtgaccg cccagtgcag 7320 
cgtgacacgc agtctctctc cgttatcaca 7380 
ctgattgctt tctttcacgg ccactctgcc 7440 
aggttttcgc tcaagcaaca gcgcattctg 7500 
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gcgcatgatc 


cggtaaacac 


gtttggcatt 


gatcgcaggc 


ataccatcaa 


gttctgcctg 


7560 




tctgcgaagc 


agcgcccata 


cccgacgata 


accatacgtt 


ggcagctctc 


cgataacatg 


7620 




gtgtatacgg 


agaagcacat 


ccgtatcatc 


agtgtgacga 


ctgcggcggc 


catccatcca 


7680 




gtcatcggtt 


cgtctgagaa 


tgacgtgcaa 


ctgcgcacgc 


gacacccgga 


gacaacggct 


7740 




gactaagctt 


actccccatc 


cccgggcaat 


aagggcgcgt 


gcgctatcca 


cttttttgcc 


7800 




cgtccatatt 


caacggcttc 


tttgaggagt 


tcattttcca 


tcgttttctt 


gccgagcagg 


7860 




cgctggagtt 


ctttaatctg 


cttcatggcg 


gcagcaagtt 


cagaggcagg 


aacaacctgt 


7920 




tctccggcgg 


cgacagcagt 


aagacttcct 


tcctggtatt 


gcttacgcca 


gagaaataac 


7980 




tggctggctg 


ctacaccatg 


ttgccgggca 


acgaaggaga 


ccgtcatccc 


cggttcaaag 


8040 




ctctgctgaa 


caattgcgat 


cttttcctgt 


gtggtacgcc 


gtctgcgttt 


ctccggccct 


8100 


, "\ 


aagacatcaa 


tcatctgttc 


tccaatgact 


agtctaaaaa 


ctagtattaa 


gactatcact 


8160 




tatttaagtg 


atattggttg 


tctggagatt 


cagggggcca 


gtctagtggc 


gaagcatcct 


8220 




cccgtgtttt 


aattctcatt 


gatggtcagg 


aggtaactta 


tcagcgcgcc 


ggagataatt 


8280 




atggtgtggg 


actgttgata 


gatgagtctg 


cgctggagcg 


tgttgaggta 


gtgaaaggtc 


8340 


| : I 


catattccgt 


actgtacggt 


tcacaggcaa 


ttggcggtat 


tgttaacttc 


atcaccaaaa 


8400 


13 
i> \ 


agggtgaatc 


tccggactcc 


ctatatcact 


taaattgata 


caacttttta 


gagtagtcat 


8460 




tagtgaacag 


ataattgata 


actcagaacc 


agtaaaatgc 


aaaagacgca 


ccacgctggg 


8520 




aaaatcgctg 


ctattcagca 


gagttttgta 


tcgagaatgg 


tggccagcca 


cttattgctc 


8580 




tcgcgtaagc 


gggtaccgtg 


acattctgcc 


tgaacttgac 


ctggtactgt 


ggctgattaa 


8640 




agccgatgac 


cgtgccctgt 


ctgtggatga 


gtatttctgg 


cgacacatcc 


tgcagtgcgg 


8700 




acatcagcag 


gtgctgtttg 


tggtgacgca 


ggccgacaaa 


acggagccct 


gccatgaatg 


8760 




ggatatggcc 


ggtattcagc 


cttctcctgc 


acaggcacag 


aatattcgcg 


aaaaaacgga 


8820 




ggcggtattc 


cgtctgttcc 


ggcccgtaca 


tccggttgtg 


gccgtatcgg 


cccgcaccgg 


8880 




ctgggaactg 


gatacgctgg 


tcagtgcgct 


catgacagcg 


cttcccgacc 


atgccgccag 


8940 




tcccctgatg 


acccgactgc 


aggacgagct 


gcgcacggaa 


tctgtccggt 


ctcaggcccg 


9000 




tgaacagttt 


accggtgcgg 


tggaccggat 


atttgacacg 


gcggagagcg 


tctgtattgc 


9060 




ctctgttgca 


cgcacggttc 


tgcgtgccgt 


ccgtgacacg 


gtggtctctg 


ttgcccgtgc 


9120 




ggtatggaac 


tggattttct 


tctgaacctg 


tcgtgactga 


tgccctccct 


gactctgagt 


9180 




ctgctcacaa 


aagcactgtt 


ttcgttactg 


tctctcttgt 


ccgtgcaata 


gctcaataat 


9240 
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agaataaaac gatcaatatc tattttatcg 
aacctttgtc agtaacatgc acagatacgt 
acaattcaga aactcccaca gccggacctc 
cacgtttgtg ggtaccggct tttttattca 
acatctgaat acctgctaca ggctggtatg 
ctccgaactg gcccgcgcac ggggtaaacg 
cgcagtcacg tcactcccgg tgctggctgc 
gaacggcgga acactggcaa atcatgacaa 
gaccatcagt accgggctgg agtatgggcc 
ggtacaggat ggcggaacag ccaacaaaac 
gaaccccggt ggaagtgtct cagacacggt 
gggacgggct gtgaacacca cgctgaatgg 
agccacagga accgtcatta atgataaggg 
aacggatacc gttgttaata ccggggcgga 
cgggcagttt gttcgcgggg atgccgtacg 
tgtgagagct gaaggaacgg caaataccac 
acatggtcac gcactggata ccacgctgaa 
tacagcgtct gacactgttg tgaacagtga 
ggccgggaat accaccgtta atcagaaggg 
cacgaatgtc accctgaagc agggcggcgc 
cggcataaac cgcctgggag cattctctgt 
ggaaaatggc ggacgcctgg atgtgctgac 
tgatggcgga acgctggatg tccgcaacgg 
tggcggtgta ctgctggccg attccggtgc 
ggcattcagt atcggaggcg gtcaggcgga 
cacgctgaac gccggtgata cggccacgga 
caggggcggc acactggcgg gcaccaccac 
cgggaagacg gtgaacaacg ataccctgac 



atcgtttata tcgatcgata agctaataat 9300 
acagaaagac attcagggaa caacagaacc 9360 
cggcactgta accctttacc tgccggtatc 9420 
ccctcaatct aaggaaaagc tgatgaaacg 9480 
gaatcacatg acgggcgctt tcgtggttgc 9540 
tggcggtgtg gcggttgcac tgtctcttgc 9600 
tgacatcgtt gtgcacccgg gagaaaccgt 9660 
ccagattgtc ttcggtacga ccaacggaat 9720 
ggataacgag gccaataccg gcgggcaatg 9780 
gactgtcacc agtggtggtc ttcagagagt 9840 
tatcagtgcc ggaggcggac agagccttca 9900 
tggcgaacag tggatgcatg agggggcgat 9960 
ctggcaggtc gtcaagcccg gtacagtggc 10020 
agggggaccg gatgcagaaa acggtgatac 10080 
cacaaccatc aataaaaacg gtcgccagat 10140 
tgtggtttat gccggcggcg accagactgt 10200 
tgggggatac cagtatgtgc acaacggcgg 10260 
cggctggcag attgtcaaaa acgggggtgt 10320 
cagactgcag gtggacgccg gtggtacagc 10380 
actggttacc agtacggctg caaccgttac 10440 
tgtggagggt aaagctgata atgtcgtact 10500 
cggacacaca gccactaata cccgcgtgga 10560 
tggcaccgcc accaccgtat ccatgggaaa 10620 
cgctgtcagt ggtacccgga gcgacggaaa 10680 
tgccctgatg ctggaaaaag gcagttcatt 10740 
taccacggta aatggcggac tgttcaccgc 10800 
gctgaataac ggcgccatac ttaccctttc 10860 
catccgtgaa ggcgatgcac tcctgcaggg 10920 



52 



aggctctctc accggtaacg gcagcgtgga 
caacaccaca ctcacccaga aagccgtcaa 
cagtaccgtc accacggatg tcattgctca 
cactgtgctg aacggtgcca ttgaccccac 
gaatatcccc gataacgcca cggtgcagtc 
gattcatttc acctccaccc gcacagggaa 
cctgaacgga cagaatggca ccatcagcct 
tgctgacaga ctggtcattg acggcggcag 
gaacgccggc aacagtgcgt cggggctggc 
agccattaac ggtgccacca cggaggaagg 
cggtgccttt aactactccc tcaaccggga 
aaatgcttat cgtgcagaag tccccctgta 
tgaccggatt gtggcaggct cccgcagcca 
cgtccgtctc agcattcagg gcggtcatct 
tggggccacg ccggaaagca gcggcagcta 
gagaacagag gttgccggta tgtctgtgac 
ttccgttgat gttaaggatg atgacggctc 
ctgcctgggc ggatacctga atctggtaca 
ggcacaggga acccgccaca gcatgaaagc 
gggctggggc tggctgggct cactggaaac 
gatgctggag ccacaactgc agtatacctg 
caacgccggt tatgtgaagt tcgggcatgg 
tctgggcagc cacaacgata tgacctttgg 
tgacagtgca aaacacagtg tgagtgaatt 
tatccgcacc ttcagctccc ggggagatat 
gatgacgttc tctccctcac agaatggcac 
ccgtgtccgg gaaaatatca ccctgggcgt 
cagcagcgct gaagggtata acggtcaggc 
tcgcctctct gtggtcccgg tcatcatgac 



aaaatcagga agtggcacac tcactgtcag 10980 
cctgaatgaa ggcacgctga cgctgaacga 11040 
gcgcggtaca gccctgaagc tgaccggcag 11100 
gaatgtcact ctcgcctccg gtgccacctg 11160 
ggtggtggat gacctcagcc atgccggaca 11220 
gttcgtaccg gcaaccctga aagtgaaaaa 11280 
gcgtgtacgc ccggatatgg cacagaacaa 11340 
ggcaaccgga aaaaccatcc tgaacctggt 11400 
gaccagcggt aagggtattc aggtggtgga 114 60 
ggcctttgtc caggggaaca ggctgcaggc 11520 
cagtgatgag agctggtatc tgcgcagtga 11580 
tgcctccatg ctgacacagg caatggacta 11640 
tcagaccggt gtaaatggtg aaaacaacag 11700 
cggtcacgat aacaatggcg gtattgcccg 11760 
tggattcgtc cgtctggagg gtgacctgat 11820 
cgcgggggta tatggtgctg ctggccattc 11880 
ccgtgccggc acggtccggg atgatgccgg 11940 
cacgtcctcc ggcctgtggg ctgacattgt 12000 
gtcatcggac aataacgact tccgcgcccg 12060 
cggtctgccc ttcagtatca ctgacaacct 12120 
gcagggactt tccctggatg acggtaagga 12180 
cagtgcacaa catgtgcgtg ccggtttccg 12240 
cgaaggcacc tcatcccgtg cccccctgcg 12300 
accggtgaac tggtgggtac agccttctgt 12360 
gcgtgtgggg acttccactg caggcagcgg 12420 
atcactggac ctgcaggccg gactggaagc 12480 
tcaggccggt tatgcccaca gcgtcagcgg 12540 
cacactgaat gtgaccttct gacagaacca 12600 
cgggacccgg accggcgcaa cggatcttca 12660 
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acgccacatt cgctggc 



<210> 11 
<211> 181 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 3153-3698 of seq id 10 
<400> 11 

Met Met He Leu Val Thr Gly Gly Ala Arg Ser Gly Lys Ser Arg His 
15 10 15 

Ala Glu Ala Leu He Gly Asp Ser Ser Gin Val Leu Tyr He Ala Thr 
20 25 30 

Ser Gin He Leu Asp Asp Glu Met Ala Ala Arg He Glu His His Arg 
35 40 45 

Gin Gly Arg Pro Glu His Trp Arg Thr Val Glu Arg Trp Gin His Leu 
50 55 60 

Asp Glu Leu He His Ala Asp He Asn Pro Asn Glu Val Val Leu Leu 
65 70 75 80 

Glu Cys Val Thr Thr Met Val Thr Asn Leu Leu Phe Asp Tyr Gly Gly 
85 90 95 

Asp Lys Asp Pro Asp Glu Trp Asp Tyr Gin Ala Met Glu Gin Ala He 
100 105 HO 

Asn Ala Glu He Gin Ser Leu He Ala Ala Cys Gin Arg Cys Pro Ala 
115 120 125 

Lys Val Val Leu Val Thr Asn Glu Val Gly Met Gly He Val Pro Glu 
130 135 140 

Ser Arg Leu Ala Arg His Phe Arg Asp He Ala Gly Arg Val Asn Gin 
145 150 155 160 

Gin Leu Ala Ala Ala Ala Asn Glu Val Trp Leu Val Val Ser Gly He 
165 170 175 

Gly Val Lys He Lys 
180 



<210> 12 
<211> 12790 
<212> DNA 

<213> Escherichia coli 
<400> 12 

tcactataga tattgatcat taagttgatt agacccaaaa tcatgattag acctatcatt 
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taaatgatta atagattgca tggagatact 
tggcgtttgt cgtcgttgca gaggagcgta 
tggcgcagtc agctttaagc cagatagtgc 
ttctgacgcg aaccacgcgc agcgttgttc 
ttcttggccc tatgttgcat gacatagatt 
accgcccatc cgggacaata cgtattacta 
taccagcaat gcgcacattc ctgaaatcgc 
attatggttt gaccgatgtc gtttctgaac 
agatggataa agatatgatc gccattcgaa 
gctcaccgga ttatttttct cgccgaagtg 
atcaggcaat taatttgtat cttcccacat 
gcggtggacg tgaagttcgt gttcgcatgg 
tgatcattga tgctgcaatt gatgggcatg 
agcgggctat eaaagaaaaa aaactgatac 
ccggttatca cctgtactat ccacaccgtc 
tagataggct gaagtataaa ggtgctgttt 
cttctcttaa cgtattctca gttcctttca 
atggcgacag atgctgatta tgataccgaa 
agtgttcgga gttctatgtg ctttaccgca 
atttgatata ttgatactta aaacatttga 
tgtttgcatt tctttaaggc gaaacaaata 
ggaaacttat gaagcactct gtttcagtca 
ctctttcgta tgctgcagaa gttccgagcg 
tgcgccacat taaagatgag cctgcgtcgc 
agattcaggt cattcgcgat ctgtttgaag 
ttgtccccgg cgttgcgact cagtggaaaa 
tgcgcgataa cgcaaaatgg gcggatggca 
gctggcaacg tctggtggac ccaaaaacat 



gaatgaagcg tgaagaaatc gctgatctga 120 
gcttcactcg tgcagcagcc cgcctgagca 180 
gtcgtataga agaacgattg ggattgcggc 240 
caactgaagc gggcgagcat cttttgtctg 300 
cagccatggc atccctgagc gatctgcaga 360 
ctgtagaaca tgcagcaaaa acgatattgt 420 
atcctgaaat tgatattcag ctcaccattg 480 
gttttgatgc aggcgtccgt ctgggtgggg 540 
tcgggccaga tataccaatg gctattgttg 600 
ttccaacgtc agtgtcacaa ttaatagatc 660 
cgggtacagc aaatcgctgg agattaatac 720 
aaggtcagct tttactgaat acgatagacc 780 
gattggcgta tctaccttat gatcaggttg 840 
gtgttttgga taaattcaca ccagatttac 900 
gacatgctgg ctcggcattc tcattattta 960 
agcactactt gctgatacat taatttaatt 1020 
acgttttggt cattttttat tcttcgtaca 1080 
aacgggtttg aacgtgcgaa gcccgaacgt 1140 
ttttggagac tattatttac actaaatctg 1200 
tgcttccttt gtcacttttt tgatggaagt 1260 
attacgcatc aattttaatg tcggttagag 1320 
cgtgttgtgc gctgttggtc agcagcattt 1380 
gcacagtact ggcagagaag caggagctgg 14 4 0 
tggatcccgc taaagccgtg ggcctgccag 1500 
gtctggtgaa tcagaacgaa aaaggggaga 1560 
gtaatgacaa ccgtatctgg acttttaccc 1620 
caccggtaac ggcgcaagat tttgtctaca 1680 
tgtcgccatt tgcatggttt gccgcgctgg 1740 
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cgggaatcaa 


caacgcacag 


gcgattattg 


atggtaaagc 


tacgcctgac 


cagcttggcg 


1800 


tcaccgcagt 


t gatgcccat 


actttgaaaa 


ttcagcttga 


taaaccgttg 


ccgtggtttg 


Torn 


tgaatttaac 


cgctaacttt 


gccttcttcc 


cggtgcaaaa 


agccaacgta 


gaaagcggta 


1920 


aagagtggac 


gaaacccgga 


aatctgatcg 


gcaatggcgc 


ttatgttctt 


aaagagcgcg 


1980 


tagtcaatga 


aaaactggtc 


gtggtaccga 


atacccatta 


ttgggataac 


gccaaaacgg 


2040 


tactgcaaaa 


agtgaccttc 


ctgccaatta 


atcaggaatc 


cgcagccact 


aagcgttacc 


2100 


tcgcggggga 


tattgatatc 


accgaatcct 


tcccgaaaaa 


tatgtatcag 


aagctgttga 


2160 


aggatattcc 


ggggcaggtt 


tatacgccgc 


cgcagctcgg 


gacctattat 


tatgcgttta 


2220 


acacgcaaaa 


agggccgacg 


gcagatcagc 


gcgttcgtct 


ggcattaagt 


atgacgatag 


2280 


atcgccgcct 


gatgaccgaa 


aaagtattag 


ggacgggcga 


aaagccagcg 


tggcatttta 


2340 


caccagatgt 


taccgcggga 


tttacgccgg 


aaccttcgcc 


gtttgaacaa 


atgagtcagg 


24 00 


aagaactgaa 


tgcgcaggca 


aaaactttgt 


tgagcgcagc 


tggttatggt 


ccgcaaaaac 


2460 


cgctgaagct 


gacgcttttg 


tataacactt 


cagaaaacca 


tcaaaaaatt 


gcgattgctg 


2520 


tagcatcgat 


gtggaaaaag 


aaccttggcg 


tagatgttaa 


attgcaaaat 


caggaatgga 


2580 


aaacctatat 


cgatagccgt 


aacaccggca 


attttgatgt 


tatccgcgcc 


tcgtgggtgg 


2640 


gggattataa 


tgaaccctcc 


actttcctga 


cattattaac 


gtcaacgcat 


tcaggaaata 


2700 


tttcacgctt 


taacaatccg 


gcatatgaca 


aagttctggc 


ccaggcatcg 


acggaaaata 


2760 


ccgttaaagc 


gcgtaatgcc 


gattacaacg 


cggcagaaaa 


aatcct catg 


gagcaagcac 


2820 


cgattgcacc 


aatttatcaa 


tataccaatg 


gacgattaat 


caagccgtgg 


ctgaaaggtt 


2880 


atcccattaa 


taatcctgaa 


gatgtggcgt 


acagtcggac 


tatgtatatt 


gtgaagcatt 


2940 


gatgtgatgg 


gaactggcgt 


tacccttgtg 


cataacgcca 


gtgatgtctg 


atttagcgac 


3000 


cctgttccgg 


cggtgtaatg 


ttatccatat 


acagcgtctg 


gctggggaag 


gcaaagtccg 


3060 


cgccgtgtga 


ctgtacaata 


tcgataatct 


tcaaataaac 


gtcttgctgt 


gcagcaagcc 


3120 


attcagccca 


taccgtggtt 


ttggtaaagc 


aataaaccat 


aatattcaat 


gaagagtcag 


3180 


caaactggtt 


gaaataaacc 


agtaaggttt 


gtcgctggtc 


gatggccggg 


tgatttttca 


3240 


gcatctcacg 


tacagcttcg 


acaataacgc 


ccacttttgc 


cgcatcctca 


taacgtaaac 


3300 


caatggtcgt 


ggtaatgcgg 


cggttggtca 


ttcgtcctgg 


gttttctacg 


ctgatcgacg 


3360 


aaaacagcga 


gttcggtacg 


tacaatggac 


gattatcaaa 


ggtcgtaatt 


ttggtaattc 


3420 


gccagccaat 


ttccgctact 


gtaccttcga 


tatttctgtc 


cggtgaacgg 


atccagtcgc 


3480 
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caatactgaa 


aggacggtcg 




ctttaccggc 


cataccgaca 




ggctcatgcc 


gaaatgttcg 




tgatacgcga 


cataatccgc 




caaactgatt 


aatcagcaga 




agataaaatc 


gataacgcct 




taataatgct 


accaacagca 




ataaaaatcc 


ttttctttta 




ctgcgcagct 


accgaaaata 


f 1 


tcattgtttt 


atcaggctcc 




tattttaccg 


cgacaattca 


Is?? 
.If 


gctaaggaag 


gtgcgaacaa 


.pi 


aacagggttc 


atcatgagtc 


Id 

3 


ccgtcagacc 


agaaaagaga 




catggtggaa 


gtcatcgagc 


TS v."? 

{ 3 


gctggaaacc 


atgctacgca 


™v 


gatggaagat 


gctctgtacg 




tagcgccttg 


ccggaccgca 




actggcccgc 


caattgttca 




gactcaaggc 


accttggtcg 




agagcagcaa 


cgcgatccgg 




catgaaggcc 


cacattggtg 




cgcggccaac 


gagcatgacc 




tgtctcagcc 


gatgccggct 




4— r""** 4- /~r -~\ /™i 'J— y^f 






caagaacaaa 


acggccatca 




gcacccattt 


cgcatcatca 




gctgaaaaac 


gataaccaac 



aaatagagca taatcccgga 
gccagaccac caataccacc 
ccataaagca gaacaagcac 
gcactggtga tatcgcgacc 
aatagcttaa tcgtcagaat 
ggggtgataa atttgagttt 
ctgataatta tggtgtagat 
cgatttccac ggcgaaacca 
atgaccagat taagcgcatt 
tccagataat tgtcgtcatg 
ttcagatcat caatagtcag 
gtccctgata tgagatcatg 
atcaacttac cttcgccgac 
ttttcttgtc ccgcatggag 
cgttttaccc caaggctggt 
ttcactgcat gcagcattgg 
aaatcgcctc catgcgtctg 
ccaccatcat gaatttccgc 
agaccatcaa tcgctggctg 
atgccaccat cattgaggca 
agatgcatca gaccaagaaa 
tcgatgccaa gagtggcctg 
tcaatcagct gggtaatctg 
accaaggggc gccacagcgc 
agcgccccgg caaggtaaga 
acatcgaata catgaaagcc 
agcgacagtt cggcttcgtg 
tggcgatgtt attcacgctg 



aaagaagtta ctcagaatat 3540 
aaaggtcagc aagccagaaa 3600 
cacaataatg gtgattttga 3660 
ttttttaatc tgctgttttt 3720 
aaccgcaatc agggacgtac 3780 
atagttttct ataacataat 3840 
taaaaattgc accgcatgga 3900 
aaagctcatc agaatcaatg 3960 
atttgtaaac agttcagcga 4020 
ccggaaaccc ctggcggggc 4080 
ggaaggaagt agcaacatta 4140 
tttgtcatct ggagccatag 4200 
agtgaattca gcagtaagcg 4260 
cagattctgc catggcaaaa 4320 
aatggccggc gaccttatcc 4380 
tacaacctga gcgatggcgc 4440 
tttgcccggt tatccctgga 4500 
cacctgctgg agcagcatca 4560 
gccgaagcag gcgtcatgat 4 620 
cccagctcga ccaagaacaa 4 680 
ggcaatcagt ggcactttgg 4740 
acccacagcc tggtcaccac 4800 
ctgcatggag aggagcaatt 4860 
gaggagctgg ccgaggtgga 4 920 
accttgaaac agcatccacg 4980 
agcatccggg ccagggtgga 5040 
aaagccagat acaaggggtt 5100 
gccaacctgt ttcgggcgga 5160 
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ccaaatgata cgtcagtggg agagatctca 
gaagaaacgg tctaaatagg ctgattcaag 
atgaagaaat gaaatgactg agtcagccga 
ctaactaatc aatgcgttga ttgtaaatcc 
acggtgaaat gtcatggtat tgttacgttt 
tacatcatga ttatggcgaa actgaagtca 
ttggcggttt tcattattgc ggcgtcggtt 
gaacagtaca atattccgct gtctgagtgg 
atgatttttg tttatagcct ggtctttact 
ttccttggcg gcgaagagca gtaagtaaaa 
tattgaagag tcgttaatcg tcttcttcgt 
caggtttaat gaccagcagg tcgcagcgaa 
cgaggaatgc tgctgaaata ccggtgcgtc 
gtaagtgctc cgccaaatca ggaatcacct 
tgttttcatt aatgccgaat ttctgccgca 
gaatggcatc gttataaacg ctcgggtcaa 
gcgttaccgg ataagcgcca accagatgaa 
cgatcgtctc tttgaccagt ttttcattga 
gattcaccgc caccagcgcc ttgcctcctt 
ccgggcttgg gcatttgcgt aacagatgcc 
gacggtcatg ttggtgcgcc atttttagca 
gaatgatggc rtcgaaagga cggttatgcc 
cattgagata atattttgcc tgctcgtgga 
gacgcatagc ggtacgttcg tccggggaga 
agatcggcaa aaaggcttta attttgccac 
gcaatgctgg ttggtcgtcc tggttaggat 
ccatacaggg tctccttaca acaactgtca 
atctggtgaa tgaaacagtg atgaaccttc 
gatatgacag aaggatagtg agttatgcgg 



ctaaaaactg gggataacgc cttaaatggc 5220 
gcatttacgg gagaaaaaat cggctcaaac 5280 
gaagaatttc cccgcttatt cgcaccttcc 5340 
agctaagagg tgaggttttc agagcagaca 5400 
aggtaacaag aaatttgtct gcacaaggat 54 60 
gcgaaaggga agaaatttct ctttggtttg 5520 
gtgactcgcg cgaccatcgg cggcgttata 5580 
acgacatcaa tgtatgtgat tcagtcatcg 5640 
gtgttgctgg caatcccgtt gggaatttat 5700 
aataggcccg ataactcggg ccttgtcagt 57 60 
catccagttc aacgggtgtc tgatactggt 5820 
gatgatcaat cacctgttcc gccgtgttgc 5880 
ctaccgtgcc cagaaccaca atccccgcct 5940 
cttctggcag acctttttct acgtgcgtca 6000 
gggctttcat tgccagcaaa tgttgcccac 6060 
attccggcag ttcaatcgcg atattaattg 6120 
cttcggtatg gttgacttgt tctgccagtt 6180 
gcgcattatg atacggctct tcactggcga 6240 
ccggccacgg ctggtctttc accatccaca 6300 
agtccgttgg cgtaaaaatc accgcttcca 6360 
ccaaatcgtg tccgccgctg atcacttcct 6420 
agaccacttt aatttcaatg ggaacgccag 6480 
tccaggctgt acgctggctg atgacgccct 6540 
gcagggtggt catttcgtat gagaagtcat 6600 
caatccgttg atgtaaataa acagctcgcc 6660 
cgataacaac gagcatgttc tgatacatag 6720 
acgcagtttg taattaaaag attaacccat 6780 
tgccagatca ataaatcaga aaaatttaat 6840 
aaaaatcagg caacgttacg cgtatgacca 6900 
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gcaagctggg ccagcgcatc gttattttcg 
atgccgcttt tctggaagcg acccagcaga 
tagttaccga tatcgccacg agtcatcgtc 
tgggcaaaac gacgggacag gttgtagatg 
ttcgacaaca gcaggatcat gtcctgatcg 
atctgctgac gcagattcgg cattttaccg 
tcacatacca tcgaggtttc cagcgcctgc 
gcgtcaaatc ccaccaggtc gcctgctaaa 
tcagtgatgg tataactttt aatcgtaccg 
tcaccagcct taaacagcgt ctggcctttc 
tcaagctgat caagctcatg ttcgttgagt 
caatcctggc aatggatagc acaaccgcca 
gggatcatag gtctgctcaa gccgtaattg 
agcaagtaag tctaagcaaa ccttaacagc 
gtctatctat ttgaaaaccc ttaagttgtt 
gctggcacaa attgtttaat gtttacagca 
cttttcgctg aactccgcct gcatatccgg 
ggcaaggtac gacgatgctg atgggattcg 
cgccaggacg gcccaattgc tcagccagtt 
tagtgcgtag tgttttccag acttcgcgct 
gcgtatcaat aatgctaaga ttaccggcaa 
ctggattggt ggcagaaatg cgctcatagc 
gcaccatgcg ttcgctgtac tcttcccatt 
aaatcaccca cagtggaccc agtggcgtgg 
gttctctctt aagacaaacg tgggtaaata 
cacgccagca acatcagcag ccataccacc 
gaatagtaag tacccagttt cgcgtctggt 
ggaacaaaag gagataccgg cgctaaaggc 



atggtgatgt atttaccttt gactgccagc 6960 
cggctgatgg tttctaccgt caggcccaga 7020 
aggcggaatt cacgagggga gaagccgcgt 7080 
aatgcagcca gacgttcctc ggcatttttc 7140 
cctttgattt caccgctcat cagacgcatc 7200 
gacaaatcgt ccagcgtttc gaacgggatt 7260 
gcgaagctcg ggtgatggcc gctgccgatg 7320 
tggaaaccag tgatttgctc gtcgccttgc 7380 
gagcggatgg cataaagcga tttaagttca 7440 
tgaataggct tcttccgctc aatgatatta 7500 
gtgaacggga tgcaaagctg gctgatgctg 7560 
gactgaatgc gccgtataat tcgcttttcc 7620 
atatttgtca attttaacat ctttttaggg 7680 
agagaattcc gatattagat gtaaatatat 7740 
aagggtaact ttacataaaa gtgtgaacaa 7800 
aaagataacc ttcatggcgc aataaccact 7860 
tcatggtgcc gtttcggcca ataacccgat 7 920 
atccgtttgc cgcaccaacg gcacgcgccg 7980 
ggccgtaatg cattacctgc ccgcagggga 8040 
gaaatggcgt cccccccgta gcagtgggaa 8100 
aatattcacg aagcttgtcg cttaaaccgc 8160 
cttctttgcg ataatggatg tccagcagct 8220 
caaccgcccg caggcgaaat tgctcatcgc 8280 
caattttttc ttcaagtaat ctcagcatcc 8340 
cccggaccta tcggcagacc gacaagatac 8400 
aaaaagataa gtggataggg caagactaac 84 60 
ttgtagcgtt gcaggaatcc aagaaacagt 8520 
aatacggatg agtcggcaat acgaaagagg 8580 
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atttgcgcaa atgccgggtg aaagccaagt 
agaatcgacc agattgcgga accgctggca 
gccagaccga caaacgccgg gatgccgcta 
cccacggcga tgaatttccc catgttgctc 
ggaaaaacca tcacgataaa tcccgccatc 
aaatccgcct gacgtcgaat tgtgcgggta 
aaaaaaagaa tgatcagtgg cacgatacct 
ttaatcggat cgcgcaatat cccgttttgc 
aaaagtagcg atacgacacc tgctatgcgt 
tgcagtttct catcgctgtt tccctgccat 
gttatcaggc cgccaacaat cgtcagtacg 
tcaattacac tgacgtgcat ttgcggattg 
gacagcaaca cgtcggttgt gacaatcagt 
gcaatggcag ccagtaaacc tgcaactgga 
cccatcggtg gcatgatcac taacgccgca 
aacagcacca tataactggc gtagcgggca 
gctggcagta agccgacgcg ctccgccaga 
ccaagtggag caaaaccgct aaagttttta 
tccacactga gcaggttttt caccacgacc 
acgccaaagg ccgacaaaat tgccgtcgtc 
agcagaaaag gatggggaac cttgttacca 
gattgggagg acgacggtat ggatgacata 
cgttgttgtt gttattttaa aggtgacggt 
ggttgcgtgt ccgttacttg ctgatgctct 
aggaagagat tgactgtggt tgctgccata 
gcaatagatg ttcgcccctg gctaaccagt 
aaacaggggc bgaaacactg ggcaacaggc 
gatgccgcaa gcacgttatc ggtggcggca 
tcacgatgac gtagtgcaaa aaccttgccg 



agcataaaca ttggtacgaa aatgggggcg 8640 
ataaacatgc ataagaaaga ggaaagcaac 8700 
agccctgaac tttccagtat atcggtcagc 87 60 
cagttaaaca tggcgacaaa ttgggcgagg 8820 
tctttcatcg gttcaatcat taaatgcggt 8880 
gcgatgccat aagccagcga gacaacaaag 8940 
ttaataaagg gtgatggcat cacggtgtga 9000 
gggatcacca tcagcgcaat cgcagcaata 9060 
aaaccaaaac gctgactttc ggtcaatgtc 9120 
tgacctaacc gtggctcgat gattttgtcg 9180 
actacggagc tggccataaa ataccagtta 9240 
aacgcagctg ccgcttccgt gctgatcccc 9300 
aaattagccg taaagccgca acctacgcct 9360 
tgcctgccca ccgccagaaa aatcagcgca 9420 
tcggaagaaa tgtggctgaa aaaagcaata 9480 
ttaacatgcg atgccatttt aaccattagt 9540 
ccggcaccta aaaccagcgc caggatcgca 9600 
ataacattgg gtaaaaacca gtgtaatcct 9660 
ggcgtaccat cggtcgggtt tttcgcactg 9720 
accatgagta cgataatcaa atagataaag 9780 
attctttcga cccagccata gagcttcccg 9840 
ctcatgggca ttcctcggtt gttgtgtttg 9900 
gtcacgtttt tcgggatagg gcagtgatac 9960 
tgttggcatt cttgcaatag ccctgaatca 10020 
gttttcgccg ccagcagcat tcctttatga 10080 
tgccacgtat gtagcggtgt accgacggca 10140 
agtttccaac tgacgtcgcc gacatcagtc 10200 
tatggagcga cttcattcgc cagtaccgtt 10260 
ttttcgccac cggttgcggc gatattattc 10320 
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agactgtttt cccgatcgtt ggaggtgagc 
tcttcggagt tccattccgg ggtaccaaaa 
aaggtgcgat tcgggagata actggaacag 
tcggtcatca etgccgcacc ttcggcgatt 
tcggtcattt cgggggcgcg gataagataa 
ggcgagatcc cgccgctatt tgtgatggca 
tcgttgagga agttggtgcc agtggtcatc 
aaatgagggg aattcgcggc atgtgctgcg 
tttgccagcg tgcgggtatt gaacataccg 
gcatccacat catcaaatac cccctcgcga 
tcgccaggac aaccataaaa gcgcaccgtg 
ttgacggcta ttgcagcggc aaaggcggcg 
ccattttcac cgggcgtcac ggatgtaggt 
gccagggcgt catattctcc cagcagggcg 
ataaaggcat ttgggatatt gcctacgttg 
gccgaagcca gatgctccgc tgaccagaac 
atttgatcgg caatatcggt ataacgttgg 
cgatagattt cctgcatcag atacctcgcg 
gcgtttcgac ggcaatagcg agaacctgct 
ctgccgccag ctgtgtgcca aacaccacgt 
gggccatcat taatgtggca tcttcggaac 
gattgacccc cgcgacctga gccgcctgac 
gagaactggc ggtagctgca cccatcagac 
ctgcgccctg aatcgcttgt tgtgcacggt 
ccccgcgtgt btccactttc agcaacgccg 
cctgcataac gcccacgttt actctggaag 
gtgcaagagt ggcttgtgct gccgccaaca 
ctgcgtgagc ggcggtaccg gtgaagtgcg 



gtagcctgaa tttgtttcgc aaaagccagt 10380 
tgggataggg cctggtacat ggcattttct 10440 
gctttgtcga agcggcattc aaccgtggtt 10500 
ttggcgaccc gatcataaat atgctgcacg 10560 
agcacttctg cctgcgcctg gaccacgttg 10620 
tagtgtacgc gcgctttttc aataatatgt 10680 
aacgttacgg catcaagggc gctgcgtccc 10740 
atccctttaa agcgccatga tgcctgaatg 10800 
gcaaaggctt ccgggtgcca ggtgagtgcc 10860 
accatgaacg ttttacccga gccgccttct 10920 
ccgccttgcc catattgttc cagccatttc 10980 
gttcccagca aattgtgtcc gcaaccgtga 11040 
tgcgcgcaac ctgcttgctg acttaaacct 11100 
ataaccggtt tgccttgacc aaacgaagca 11160 
cgggtaacgg tgaagcctgc agattccagc 11220 
tcttcaaaac gtgtttctgg atgatcccag 11280 
cgatcggctt caatcgcatc gtcgataaaa 11340 
tccagggaaa attgagcgcg gtgcgcgcca 11400 
cgtcaaaatc gaatttttcg ttgtgatgac 11460 
aggaggcttg cccttgatgt tgctgcacgc 11520 
ccgcaggcgc ttcaacacgt tcaatggcct 11580 
tttgcaacca tgcgacccat tgcggcgaag 11640 
gagtttcaac gccgacacca tacatggttg 11700 
caaaaacata ttgattaatg acgtcgctgg 11760 
aggcaggaac aacgttacga ccgcttcctg 11820 
ctccttcgct gtgcggggcg attgcatgca 11880 
aggcattgtg accgtcttct ggttttgcgc 11940 
cgtcaaattt ggtggttgcc ataaaattat 12000 
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cactgccgca 


caccacggtg 


cccgcaggta 


cgccagtgcc 


aatgtgcacg 


gcagtaaaat 


IzU o(J 


aatcaacatc 


atctacgaca 


cctgcatcga 


ccatcgcccg 


cgcgccacgc 


gtaccttcct 


12120 


ctgcaggctg 


aaaaatcagt 


ttgatgacgc 


catgtagtcc 


ggactcgaac 


tgtttaaggg 


12180 


tatgcgccag 


cccaagccca 


atggcggtat 


gtccatcatg 


accacaggca 


tgcatcattc 


12240 


cggcgttaca 


tgacgcaaaa 


ccgtcgcggt 


aggggcgatg 


gctgacatcc 


tgctcttcac 


12300 


tgagatccag 


cgcgtccata 


tcgacacgga 


aagccatcac 


cggaccgggg 


cgaccggtat 


12360 


ccagggtggc 


gacgatacca 


gtgaaaccac 


cttcaaaagc 


cgcaatccat 


tgtgctagcg 


12420 


caccctgttg 


acgagcgcgc 


tcgaattcgc 


gttgtagagt 


gaattcatca 


ggtaatccca 


12480 


tccggctact 


ttcattaact 


acttcgcgac 


ccagcgccag 


tgaatagccg 


agctggtgca 


12540 


attcttccgc 


aacaagggtg 


gcagtgcgga 


attccaccca 


gccagactct 


gcatagtgat 


12600 


gaaaatcacg 


tcgccagtgc 


gataattttg 


gggcaagcga 


attaacaaat 


tgattcaaag 


12660 


actccataac 


ctttcccgtc 


atcagtaaaa 


agtgtgaccc 


ggttcacgta 


gcgatagttt 


12720 


ttacttatca 


ctaactgatt 


tttcacagtt 


ttaaccgttc 


ataaattacc 


ctgacacaat 


12780 


catctgcatt 
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<210> 13 
<211> 294 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 3733-4953 of seq id 12 
<400> 13 

Met Lys Arg Ala Val Thr Gly Gly Val Ser Ser Gly Asn Asn Val Ala 
15 10 15 

Ser Arg Gly Arg Ser Gly Thr Ser Lys Asp Ser Gly Met Arg Ser His 
20 25 30 

Val Trp Gly Asn Val Lys Asp Thr Thr Gly Asp Arg Lys Val Val Arg 
35 40 45 

Met Ser Asp Ala Ser Tyr Ala Ser Met Ala Ala Asp Ala Gly Ser Ala 
50 55 60 

Tyr Asn Asn Arg Val Gly Ala Gly Ser Gly Gly Gly Ser Arg Val Gly 
65 70 75 80 

Ala Asp Ala Met Arg Gly Arg Gly Lys Ala Val Gly Tyr Val Val Thr 
85 90 95 

Lys Ala Met Ala Ser Gly Val Ser Ala Cys Ala Thr Lys His Gly Val 
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100 105 110 

Asn Tyr Ser Ser Ser Ala Cys Ala Thr Ser Ala His Cys Gly Asn Ala 
115 120 125 

Val Gly Lys Asp Val Ala Gly Gly Gly Cys Trp Met Ala Cys Asp Ala 
130 135 140 

Met Gly Ala Ser Thr Lys Tyr Asn Asp Thr Lys Ala Ser Arg Thr Tyr 
145 150 155 160 

Asp Ala His Arg Asp Gly Val Ala Gly Gly Gly Gly Met Val Val Val 
165 170 175 

His Ala Ala Arg Gly Ala His Tyr Ala Val Gly Tyr Gly Ala Thr Ser 
180 185 190 

Asp Gly Ala Asp Met Val Ala Ser Gly Gly Ala Val Arg Cys Met Lys 
195 200 205 

Met Ala Met His Gly Val Asp Thr Asp Tyr Asn Ser His Gly Thr Ser 
210 215 220 

Thr Val Gly Asp Val Lys Ala Ala Arg Val Gly Asp Lys Ser Ala Ser 
225 230 235 240 

Ala Thr Lys Ala Met Thr Gly His Ser Gly Ala Ala Gly Val Ala Tyr 
245 250 255 

Ser Met His Gly Ala Ser Asn Asp Ala Ala Gly Asn Val Thr Thr Thr 
260 265 270 

Asp Arg Thr Thr Val Met Ser Asn Ser Gly Gly Gly Thr Asn Ala Thr 
275 280 285 

Val Met Arg Lys Lys Asp 
290 



<210> 14 
<211> 10244 
<212> DNA 

<213> Escherichia coli 
<400> 14 

aaaacatccc ttaaaaccaa tctaatcttt ttcttcctct gtgtatttgt tccccatatg 60 
gcgtcataat ttacgctacg taatacggga tagttacgat acgcagcgat agcgctaagt 120 
tttagttaaa atcccccatc agcgggatat ggggatctct gggaggttca ggttttagca 180 
tcgcgacttt aatacgacag acgctggtga cgatgatgcc aagtagtgac tcttccgaat 240 
aaggttccca ctgaccaatt ggcgcgcgct tcgcaataaa atctcccttc gcccagtatt 300 
gggaaaagta gatacattca aactgtgtac gctgtttcgt ctcacagttc acgacattgc 360 
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tggccgatga 


gctgaccatt 


gggcctatcc 


gggctgtccc 


gatggatatt 


acgccgaagt 


420 


atgtgggaat 


tgccagcgga 


ttgatgaacg 


ccggttccgc 


tgtcgccgac 


attatttcac 


480 


ctatcgcctt 


tggcattatt 


atcgacaaaa 


caggcaactg 


gagtttacca 


ttctacggtt 


540 


ccgtcgcatt 


gcttgttatt 


ggtatattcc 


tgacgttctt 


catgcgtcca 


gataagtcat 


600 


tgtaaaagtc 


gaatcagggc 


tgaagtggca 


cactgaattt 


ggccacctga 


acagaggtga 


660 


tatgctcacc 


tcagaacaac 


acaggtgctc 


caatgaaaaa 


aagaaatttc 


agcgcagagt 


720 


ttaaacgcga 


atccgctcaa 


ctggttgttg 


accagaaata 


cacggtggca 


gatgccgcga 


780 


aagctatgga 


tgttggcctt 


tccacaatga 


caagatgggt 


caaacaactg 


cgtgatgagc 


840 


gtcagggcaa 


a acaccaaaa 


gcctctccga 


taacaccaga 


acaaatcgaa 


atacgtaagc 


900 


tgaggaaaaa 


gctacaacgg 


attgaaatgg 


agaatgaaat 


attaaaaagg 


ctactgtaga 


960 


ttcaatctgt 


caatgcaaca 


cccctttcaa 


ttatctcttt 


cggtgttttg 


aacttcagtg 


1020 


tctttctcgg 


tctgttgttt 


agctgagcag 


caaccagatc 


tagttcatgt 


tgagtatatt 


1080 


gggcaagaca 


tgtcttttta 


ggaaagtact 


gccgaattag 


cccatttgtg 


ttctcatttg 


1140 


ttccccgctg 


ccaaggactc 


tgaggatcgc 


agaagtaaac 


tttaacgccg 


gtgctgacag 


1200 


taaattctag 


atgtctggcc 


agttccattc 


ctctgtccca 


tgtcagtgat 


tttctgagtt 


1260 


ctgacggtaa 


actcaggaat 


ttgtcggtaa 


gagcctgatt 


tactgagaca 


gaatctttgc 


1320 


ccctgagtct 


aaggatgatc 


gtataacgtg 


attttcggtc 


tacaagtgtg 


gctatatgag 


1380 


agttttttgt 


acctgagact 


aaatcgccct 


cccaatgccc 


tagagagcgt 


ctgttatcga 


1440 


tatttcggga 


acgttcgtga 


attggtgttc 


cgttcactat 


gttaatcgta 


cctctttcgc 


1500 


ctttgcgggt 


atgacgcctg 


ccatggcgaa 


ggctatgcga 


ccgtcgcaga 


tgctgtatat 


1560 


tcaggtggtg 


tagcgcttca 


cggctacgaa 


agtacagcgt 


tttataaatt 


gtctcaggtg 


1620 


atattcgcag 


cgttttttga 


cgtggttttg 


ttcgccttaa 


ccatcctgat 


atttgctctg 


1680 


gagaccattt 


catctccagc 


ttttccagaa 


caagctttcg 


caatggtaaa 


ttttgatcca 


1740 


gtaagcacgg 


ttttggcctt 


ttcgccattc 


tgttggctcg 


gttattagca 


tcaacagctt 


1800 


tgtaatagcg 


tctgccccga 


ttacgctgaa 


cttcacgtga 


gatcgtcgaa 


ggactgcgat 


1860 


tcagcgcagt 


agctatcgca 


cgaatgctca 


ttttggctga 


caaaccagct 


cgtatctcct 


1920 


cgcgctcaga 


cagtgtcagg 


tgagctacag 


cccgcttacg 


ctcatggggt 


tttatgccgc 


1980 


cagtatccct 


taacatagtg 


aagatcgttc 


cgggttttga 


acccaggata 


ttcgctattt 


2040 


cactgaagcc 


tgttccgttc 


ttccatagtt 


caaaaacaga 


ggctttttcc 


tctgctgtaa 


2100 



'Fll 
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atgttcgtct cattcaaaaa acctccgcaa 
ccaattgaat ctacagttgc tttttttaat 
gccttacgca gttgcagaat ttcagattcc 
ccgagccctt ttctggcggc ggtaacccat 
cgggaagcgc cttcactgat cgaaagttga 
ttgaactttt tagagtaacg ttgggttttt 
tctatttcag gaaggagtgt ccgttaaact 
aaccagacgg cagacgggct gtattacgca 
acggttcggc cggagcaaga agcatcgcca 
gacgctggct tgctggcagg ctcatgaaag 
ctcaccggta taaacgtggt ggtcatgaac 
agttcgccgt gaccgagcca aatcaggtgt 
gtaagcgctg ggcgtacctc gccgttgttc 
gggccatgtc gttctcgccg gacagcaggc 
aaacccgtgg ~aagcccgtc ggggtgatgt 
caggcagttc cggcagttac tgtggcgata 
aaactgctgg gataacagcc caatggagcg 
gccagcgacg ggctatgtaa gcttcagcga 
tggatattac agcgcactaa gaccgcacga 
agaaaaccga tactggaaaa actctaacgc 
tacctgaagg gagccgcggt cgcctggcag 
tacaggtcac gatgactctg gttaatgata 
tcgctgaatc atggcgtcag cagccgtgca 
ccaccatgct tcgcgctttc cctctggcga 
cactttatgc cagcttcggt aagctgggtg 
acaatcgatc catcaactgg cctgtataac 
tacctaagta gtagcaaacg cacacttttt 
caattccgtt ccatggttgc ttttgattta 



ccccatgttt tcacataact gttgcgttga 2160 
atatctcgct caaggcgagc ttcatttaac 2220 
agttcagcca ccgtgcggga accaggagta 2280 
tgtcctaaag tgccttcagg aagagataat 2340 
ttttcaagaa ccgttctgac agcttcggct 2400 
ctgctcatta ttagctcctt ctgatgccat 24 60 
caggctacct caggaaaaac cgtcctgaaa 2520 
gtcaggtact tgagctacat ggcatcagcc 2580 
caatggcaac ccggagaggc taccagatgg 2640 
agctggggct ggtcagctgt cagcagccga 2700 
atgttgctat ccctaactac cttgaaaggc 2760 
ggtgcggtga tgtgacctat atctggacgg 2820 
tcgacctgtt cgcaagaaaa ccagtgggct 2880 
ttaccatgaa agcactggaa atggcatggg 2940 
tccaagcgat caaggcagtc attatacgag 3000 
ccggatcagg cagagtatga gtcggcgtgg 3060 
cttcttcagg agtctgaaga acgaatgggt 3120 
tgcagctcac gcaataacgg actatatcgt 3180 
atataatggt gggttaccac caaacgaatc 3240 
ggaggccagt tttagttgac cacaacagac 3300 
ttgcagtagc aggagatcat ccagccgcag 3360 
ccggctttga ccccgtattt tccggctcta 3420 
caccatccta ttgttgtgac tgggaggctg 3480 
aaaagggaga aggacgggcc cgtctgcctt 3540 
agacaccgac tcatgaagat atcattgata 3600 
gtggctgccg gtgattaaga aagctgcacc 3660 
agaaaaatcg atggtcagaa actggattag 3720 
cgttggcgtc tgatcattga tttatcctca 3780 
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aaagcccaac 


ctcattggta 


atgaaccagc 


aattttttga 


t ctcccccct 


gaaatctaaa 


aattttaact 


t cgcgttttt 


cgttgccgta 


gttcaaaatt 


gattgccgtg 


atcacgactg 


tctggtttgc 


gttgattatg 


aacctgtcag 


ggtaatcttt 


cagagtccgg 


aaaagttcag 


tccagtttca 


ttcagtcgtg 


gtttggttct 


catcggcctg 


ccagataccg 


gctcggggtg 


cagcaatcct 


ggggtcatca 


cctcttctgg 


cattaccacc 


agttgatcgc 


agtaccggct 


caccgttttc 


ccctgagtcc 


ggagttcgcc 


gatatcaaga 


taggtggttg 


get catcaag 


cattgccaga 


aatgcgcgct 


ggcgctgacc 


aagatgattg 


atccgggtct 


ggttcatggc 


gagacgcccc 


cagagtgaca 


gecagggatt 


gatcccctct 


ggcgttaaat 


ggtgctgagg 


cgatgagagc 


atatttatgg 


gattatcgee 


aagccgcgaa 


aaacagttta 


acagegtega 


ggtgatcttc 


cccgttggca 


gtgagagtga 


actgaccgtc 


agattttcag 


ttcgtaaagt 


aaaccacggc 


gcaccgataa 


tggcggtcag 


aataattctc 


gccagcagat 


cggcaaccac 


aggcagcagt 


ctgcggtgac 


gtccaccggt 


accaataaag 


ctaatcgggc 


cgcaggcggc 


taacaaagcc 


cagaatcggg 


tatggggcac 


gccgagtgca 


aggaggtcga 


gatcgeggea 


catcagcggg 


atggcaatct 


tcacaaagct 


ccacagcagg 


gcgttgttca 


catcctgcgg 


ggcccagcat 


gcagaaagcg 


ccacgccggt 



tccgtgaatg tccgctctgg cacagagega 3840 
cttagtcatg tcacgttttt gggtttctaa 3900 
agggttatac agaaatgtcc gttaagcaga 3960 
gtttgaaagc cgcgcccaag cctgtacagc 4020 
cctaaagcaa gcggatggac gatgagtatt 4080 
ccccagtctg aacaggcttg ctggcgccag 4140 
tacggcctgt gcaatctacc tcattaggca 4200 
tatttccget tccacgctga atactgttct 4260 
tgtgccttgc gecataacat gtccgtttgc 4320 
agectgatta aggtegtgea gcacagcgac 4380 
catcaaccgc atcaggtcca cctggtgatt 4440 
taatacaacg ggegtattet gggecaggae 4500 
geeggaaage teggttaace gaegaaegge 4560 
gacattaact cgtgcattgt ettcagegga 4 620 
acgaccatac gaaaccagct cctggactgt 4 680 
cagcagegaa agectgeggg ccaactggcg 4740 
gagaaatacg gtgecagact gcggcattaa 4800 
tttcccgcaa ccgttaggac cgatcagggc 4860 
aacgtcgtta agtaccttgt ctgtcccgta 4920 
catttatege attctcacaa gcaaccagac 4 980 
cacgccaacc gggagctcca gtgggggatg 5040 
caacagcaac gcacctgtca gggecgaaac 5100 
gatgetaege ateatatgeg gcaccacgag 5160 
cacgccggta gatgtcatgg cgacagctag 5220 
cgacacaccg agcgtggtgg cgcgcgcatc 5280 
aaaactcagg ctcagcggca gaaataaaat 5340 
ccagtcacgg ccccataagc tgccggtcag 5400 
gegegagage atcagataat ccgtcaggct 54 60 
gagcgccagc ttcategget ggtgggtctt 5520 
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tgccagcatc 


ttcagcaata 




caccatcacg 


cgcagtgacg 




atggttaaca 


ccgagaatat 




cacgcccgcc 


acggcgaggg 




gtactccatc 


aatacataat 




ccacggcacg 


gggatcactc 




ggtgatgaaa 


a taaccagcg 




gggctgccaa 


tcagcgccag 




cgtgcgagta 


catctgccag 




acgttgcgct 


gatcgaagcc 




aacgccaccg 


gacctgctac 


% 


atgaccaaac 


gtagcctcgt 




ttgagcaggt 


tcagttgatt 


f ; 


ggcaagagct 


gccagacatc 




aagatgccgt 


aagcatgatc 


ill 


aaggccgaca 


gcgcgatacc 


|S 


ccgcctcctg 


cggtcatgac 




gacagagaat 


agcctgcaat 




gccgcgccgc 


tgttaatgcc 




tgcagcagcg 


tgcccgcgag 




ggcaaacgaa 


ggttttgcac 




gcgcgggttg 


catctgctcc 




aaaataataa 


taagtgctgc 




gtcatttcac 


aacggtaagc 




gctctgcagc 


£iaaaataccg 




gctgcttctg 


cgcggcggtt 




tgctctcttc 


gcgatagtgg 




ccaggccgat 


ggacggcatg 



tcaaccccgc catgccgccc 
gcataagaag tagagccccc 
ccggtgatgc cagagggttg 
ctgcaccgac aaacagtgcc 
aatgctcgtg tccggcctgc 
ccatatggag tgataacagc 
caattttcat cctcgcctcc 
cactgcgcct gcgggcagat 
cagcatcagc gtggccccca 
tgcccagaag cgcgccagat 
gctgacgcac gcaccaacca 
caggttcact cccagcgtat 
cgccagcagc aacacgacag 
ctgccagcgg gcgtgggaca 
ttcggccagc agcagggtga 
cgcgaggatc agtttgtttc 
cagcagccag ctcacgccgc 
cggcgtcgga ctcagcgcgc 
gagcagtgaa ggagaggcca 
cgccaggctt gcgccgatca 
cagcgcttct ggtagcgttg 
ggaaacagga atggccgagt 
aacgggaagc ccccacagca 
ggctgatggt ggaagatttt 
cgcatccgcg cccaggtgtt 
aacatctgcc agagcggatc 
gcaaccagca gccaggcagg 
gacgcacccg ccatcgcagc 



gcaaaggcca gcagcggcag 5580 
acagaggcca ggctggcggc 5640 
cgcacaatcc cctgtatcag 5700 
agcagcaagc gcggcagtcg 5760 
cagtcggtca gcagcgcgcg 5820 
gcacagcccg ccagggcaag 5880 
tcacaagcca gacaaagcaa 5940 
ctccggggaa ggccagcgcg 6000 
gcagcatgct cactggcagt 6060 
gtggcaccag cagaccgata 6120 
gaagcagcac taacatattg 6180 
gggcggtgct gtcgctgagg 6240 
ggactgcagt gaccaccacc 6300 
ctccgcctgc cagccagtaa 6360 
tgcgggtaag gcccatacaa 6420 
tgtcatgggt atgacgaaat 6480 
ccccgcatgc cgcgatgaat 6540 
tggtaagcgc catagccagc 6600 
ttgggttgtg ggtcagggtt 6660 
gaacggcgac caggcttcgt 6720 
gcgtgtgtcc aggcagcagg 6780 
agcaaaacag actcagccag 6840 
gcaccgggtg ttttatcgcg 6900 
taccgtgtca gcggcaatac 6960 
actgtcgacc gaagcaacct 7020 
ttgttgccag cgtttaacaa 7080 
attgaccgcc agcagttgct 7140 
gggaacgttc agccccagag 7200 
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aggccagcac 


gctgccggtc 


caggtctcct 


gagtatgcag 


gttgaattgc 


tgttcgcgtg 


7260 


atgtgccaaa 


ggccacgcgt 


gtccctttgg 


gaagctggct 


ggcccactgc 


gccatcctct 


7320 


ctttatgttg 


ttccagacgt 


gcctgcatct 


ctcgcttttt 


acccaccatt 


tcgccgatga 


7380 


tagccgcaga 


ttgcaaattt 


tcagcgtagg 


tttcgttgcg 


ggacttaagc 


agcagtaccg 


7440 


gcgcgatttg 


ctgcaaggcg 


atgtaaaccc 


ccgcatggcg 


actgctgtcg 


gcaatgatca 


7500 


ggtctggttt 


cagagcggca 


atggcttcca 


ggctcggctg 


cgcgcgcgtt 


ccgacggact 


7560 


gccacggttt 


caggtgcgca 


cgcacttcgg 


gcaggatgcg 


ttttgcatcg 


ttatcgtcgg 


7620 


caataccgat 


cgggatgacg 


tccacggcgg 


ccagcgcatc 


ggcgaacgag 


agttccagca 


7680 


ccacaatccg 


ttgtggcgtt 


ttttcgagtg 


taaacgtgcc 


gtgttcgtcc 


tgaaccgtgg 


7740 


cggcaaaggc 


gtggctgatc 


accagcagca 


ggcctgcaaa 


aagaaaacgg 


ataaatgcca 


7800 


acataatcac 


attccagcta 


aaagcccggc 


aagccgggcg 


ttaacacatc 


agaacttcaa 


7860 


cgacccctgc 


atatacagcg 


tgcgcggctg 


gcctgcatag 


atgcctttgt 


tgttgtcgtc 


7920 


ataagagcgg 


atgaagtagt 


cctggtcgaa 


gatgtttttc 


acaccgaatg 


ccaggttcag 


7980 


atctgccatc 


tgcgggccaa 


agtcatacgc 


cacgcgtgcg 


ccccagagca 


tgaagccggg 


8040 


aatgcggccg 


gtactgccgt 


cggcgctctc 


tttcaccgta 


ttggcgttat 


ccgcaaactg 


8100 


gctggactgg 


aaatcgctgt 


tcagattgaa 


cgtccagttt 


cctggcttgt 


agtccacgcc 


8160 


cagcgtgcct 


ttatgtttcg 


gggagaatgg 


taccagattg 


ccgtaggtgt 


cgcctttctc 


8220 


gcggatttcc 


gcgttcacat 


acgcatagct 


ggcgtagatg 


gaaacgttat 


caagcgttgg 


8280 


cgttagcgta 


cccagatcgt 


aacgtgcctg 


cgtttccagc 


ccggtatggc 


gcgttttgcc 


8340 


acgtgcagtg 


acggtgtcgt 


tggtctggtt 


ggagtcgtac 


tgattgttaa 


agttaatcag 


8400 


gaacagcccc 


atttccgccg 


tcagcgcgcc 


gtcgtcgtag 


cgggtaccga 


gttcccaggt 


8460 


tcgcgctttt 


tccggttcaa 


cattgccgct 


ttgcacagcc 


ttgccaatct 


ggctgtactg 


8520 


tacggtgccg 


aacgagcctt 


cagtgtttgc 


ataaagattc 


cagctgtcag 


tcaggtgata 


8580 


gagcacgttc 


aacgccggaa 


gcggtgcgtt 


atagctcact 


tcttcgtgcg 


tgcctgtgat 


8640 


ggcgttgttc 


tggtatgact 


cgatatgttc 


gaaacgcata 


cccggcgtga 


tggtccagtt 


8700 


gccgatgtcg 


attttgtcat 


ccagatacca 


ggcgtgcgcc 


tcggtgccgg 


aacgcgtatc 


8760 


gcggtcgtaa 


gggcttgagc 


cggacggcaa 


ctgcccgctg 


ctggtggcgg 


tgtagtaacg 


8820 


catttcatgc 


gttgattcat 


tcaaatagcg 


atagcccacg 


cccacttcgt 


gcgcggaagg 


8880 


gccgatcata 


aagatctggc 


tgtagcgtgg 


ctcaataccg 


cgcacccagt 


agttacgcgg 


8940 
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cgagagggtg atgcgtttgc cttgctccag gtagccgctg cgcagggttt gggtgtagaa 9000 
cccctgaatg ttgaatttat gctggctgtc tggctggaac tggtagccca ggctcgccag 9060 
cttgcgacga ccccagaagc ggtcatacgg gcgggtggat tgccagcgat cggcgtcgta 9120 
atccgcgcga gacaggccac cgggcatgtc ggcttcaccg tcgtaatatt gcagcaggct 9180 
gttgaaggtg tgcacctcat ccggcgcata tttgcttttc agcatcaggt cgtcgatgcg 9240 
ggtggcgctg tgctcgcgcc agtcactgcc gcgcgtgccg gagtagagca gcgcggtgcc 9300 
aaaaccgttg tccgctgtgc cgcccaccat caggttgtgc gtctctttcg ggttgttttg 9360 
tgaagaggtt gggctgagct gaccttccac gcccgcctcg ataccaaagt cctgcggaat 9420 
ggcacgggta acaaagttca ccacgccgcc cacgctctgc ggtccgtaac gcaccgcacc 9480 
accaccgcgt accacgtcaa tggcatccat gttgccgagc gaaacgggag ccagtgaaag 9540 
ctgcggctga ccgtaagggg cgaaggggac ggggatgccg tccatcagga cggtcgagcg 9600 
gctggcgagg cgcgggttca ggccccggat gccaaagttc atcgccaggt cgtggctgcc 9660 
ggtgccgttg ttttccggcg cgctgacgcc agggatgcgg ttaagtacct cacgcatggt 9720 
ggttgcgccg gttttggcga aatcctcacg gcggatcacg tcacgcgcgc cagcatgttc 9780 
aaatacgtcg ttttcacgcg catcacccag ccagtcgccg accacggtca gggcatcttc 9840 
ttttggtgcg ggcgcgggct ccagcgtcca gctgttattt cccagcggtt ttacctgcag 9900 
tccgctgccg tccagcagtt gttgcaggcc gctctcgacg tcgtaatcgc cgtgcaggcc 9960 
gttgctctgc ttgccgcgcg tcaggctggc gtcaaccgag agggtaaatc cgctgtgtgc 10020 
ggcatactga ttgagcgctt tatcgagcga tcccggtgcg atattaacct gtgcagcaaa 10080 
agcggaaaac gagagaccgg ccagcggcag caggctcagg cgaatggtgt taaccaaagg 10140 
tgttgtttta cgaaaaacgc gtaacggcgt cataccttcc ccatcatcat ttttgttgtg 10200 
ttcagctatg agtcgaacga gaagggtaaa aaggacaatc gaaa 10244 

<210> 15 
<211> 774 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 7849-10173 of seq id 14 
<400> 15 

Met Thr Pro Leu Arg Val Phe Arg Lys Thr Thr Pro Leu Val Asn Thr 
15 10 15 
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lie Arg Leu Ser Leu Leu Pro Leu Ala Gly Leu Ser Phe Ser Ala Phe 
20 25 30 

Ala Ala Gin Val Asn He Ala Pro Gly Ser Leu Asp Lys Ala Leu Asn 
35 40 45 

Gin Tyr Ala Ala His Ser Gly Phe Thr Leu Ser Val Asp Ala Ser Leu 
50 55 60 

Thr Arg Gly Lys Gin Ser Asn Gly Leu His Gly Asp Tyr Asp Val Glu 
65 70 75 80 

Ser Gly Leu Gin Gin Leu Leu Asp Gly Ser Gly Leu Gin Val Lys Pro 
85 90 95 

Leu Gly Asn Asn Ser Trp Thr Leu Glu Pro Ala Pro Ala Pro Lys Glu 
100 105 HO 

Asp Ala Leu Thr Val Val Gly Asp Trp Leu Gly Asp Ala Arg Glu Asn 
115 120 125 

Asp Val Phe Glu His Ala Gly Ala Arg Asp Val He Arg Arg Glu Asp 
130 135 140 

Phe Ala Lys Thr Gly Ala Thr Thr Met Arg Glu Val Leu Asn Arg He 
145 150 155 160 

Pro Gly Val Ser Ala Pro Glu Asn Asn Gly Thr Gly Ser His Asp Leu 
165 170 175 

Ala Met Asn Phe Gly He Arg Gly Leu Asn Pro Arg Leu Ala Ser Arg 
180 185 190 

Ser Thr Val Leu Met Asp Gly He Pro Val Pro Phe Ala Pro Tyr Gly 
195 200 205 

Gin Pro Gin Leu Ser Leu Ala Pro Val Ser Leu Gly Asn Met Asp Ala 
210 215 220 

He Asp Val Val Arg Gly Gly Gly Ala Val Arg Tyr Gly Pro Gin Ser 
225 230 235 240 

Val Gly Gly Val Val Asn Phe Val Thr Arg Ala He Pro Gin Asp Phe 
245 250 255 

Gly He Glu Ala Gly Val Glu Gly Gin Leu Ser Pro Thr Ser Ser Gin 
260 265 270 

Asn Asn Pro Lys Glu Thr His Asn Leu Met Val Gly Gly Thr Ala Asp 
275 280 285 



Asn Gly Phe Gly Thr Ala Leu Leu Tyr Ser Gly Thr Arg Gly Ser Asp 
290 295 300 



Trp Arg Glu His Ser Ala Thr Arg He Asp Asp Leu Met Leu Lys Ser 
305 310 315 320 
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Lys Tyr Ala Pro Asp Glu Val His Thr Phe Asn Ser Leu Leu Gin Tyr 
325 330 335 

Tyr Asp Gly Glu Ala Asp Met Pro Gly Gly Leu Ser Arg Ala Asp Tyr 
340 345 350 

Asp Ala Asp Arg Trp Gin Ser Thr Arg Pro Tyr Asp Arg Phe Trp Gly 
355 360 365 

Arg Arg Lys Leu Ala Ser Leu Gly Tyr Gin Phe Gin Pro Asp Ser Gin 
370 375 380 

His Lys Phe Asn He Gin Gly Phe Tyr Thr Gin Thr Leu Arg Ser Gly 
385 390 395 400 

Tyr Leu Glu Gin Gly Lys Arg He Thr Leu Ser Pro Arg Asn Tyr Trp 
405 410 415 

Val Arg Gly He Glu Pro Arg Tyr Ser Gin He Phe Met He Gly Pro 
420 425 430 

Ser Ala His Glu Val Gly Val Gly Tyr Arg Tyr Leu Asn Glu Ser Thr 
435 440 445 

His Glu Met Arg Tyr Tyr Thr Ala Thr Ser Ser Gly Gin Leu Pro Ser 
450 455 460 

Gly Ser Ser Pro Tyr Asp Arg Asp Thr Arg Ser Gly Thr Glu Ala His 
465 470 475 480 

Ala Trp Tyr Leu Asp Asp Lys He Asp He Gly Asn Trp Thr He Thr 
485 490 495 

Pro Gly Met Arg Phe Glu His He Glu Ser Tyr Gin Asn Asn Ala He 
500 505 510 

Thr Gly Thr His Glu Glu Val Ser Tyr Asn Ala Pro Leu Pro Ala Leu 
515 520 525 

Asn Val Leu Tyr His Leu Thr Asp Ser Trp Asn Leu Tyr Ala Asn Thr 
530 535 540 



Glu Gly Ser Phe Gly Thr Val Gin Tyr Ser Gin He Gly Lys Ala Val 
545 550 555 560 

Gin Ser Gly Asn Val Glu Pro Glu Lys Ala Arg Thr Trp Glu Leu Gly 



565 



570 



575 



Thr Arg Tyr Asp Asp Gly Ala Leu Thr Ala Glu Met Gly Leu Phe Leu 
580 585 590 

He Asn Phe Asn Asn Gin Tyr Asp Ser Asn Gin Thr Asn Asp Thr Val 
595 600 605 



Thr Ala Arg Gly Lys Thr Arg His Thr Gly Leu Glu Thr Gin Ala Arg 
610 615 620 
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Tyr Asp Leu Gly Thr Leu Thr Pro Thr Leu Asp Asn Val Ser He Tyr 
625 630 635 640 

Ala Ser Tyr Ala Tyr Val Asn Ala Glu He Arg Glu Lys Gly Asp Thr 
645 650 655 

Tyr Gly Asn Leu Val Pro Phe Ser Pro Lys His Lys Gly Thr Leu Gly 
660 665 670 

Val Asp Tyr Lys Pro Gly Asn Trp Thr Phe Asn Leu Asn Ser Asp Phe 
675 680 685 

Gin Ser Ser Gin Phe Ala Asp Asn Ala Asn Thr Val Lys Glu Ser Ala 
690 695 700 

Asp Gly Ser Thr Gly Arg He Pro Gly Phe Met Leu Trp Gly Ala Arg 
705 710 715 720 

Val Ala Tyr Asp Phe Gly Pro Gin Met Ala Asp Leu Asn Leu Ala Phe 
725 730 735 

Gly Val Lys Asn He Phe Asp Gin Asp Tyr Phe He Arg Ser Tyr Asp 
740 745 750 

Asp Asn Asn Lys Gly He Tyr Ala Gly Gin Pro Arg Thr Leu Tyr Met 
755 760 765 

Gin Gly Ser Leu Lys Phe 
770 



<210> 16 
<211> 10183 
<212> DNA 

<213> Escherichia coli 
<400> 16 

ttaactttat gacatcatac tgcttttaga agtgaaaaat taaaagggag agactccgct 60 
ctcccattat tggctatttt gcagggttac tgcgtggtac cgtcggtttt ggtatcgaca 120 
tcattattga tgccatcacc ggtttgtacc tttttattga tatccggaca gcgaccatct 180 
ttgcacatgg tgttcttgtg ctcttcatct ttggtcattc cgtcattgtt cattgaagaa 240 
ccatccgaat gcagcattgt gccgccagaa ccggtattta ccccgttatt gtcgacgtta 300 
tttggcgcga cattttcacg ggcgtcaggg gctacctggc ccgcatcagc tgcggcgttt 360 
gcctggccgt tattagtttg cgctccgcta tcggcagcca gtgcggcacc gctggcaagg 420 
cttagagtgg cagtcagaaa taatgtggcc agttttgtca ttttcatagg atgctcctgt 480 
tatggtcgtt atgtcggata acctcttcca acagtgcatt tgcaggtgaa tataaggcat 540 
tggtttaaga tttcagccag gttatgaaac gcagcagaga atcttgaaat aattaacaaa 600 
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caaaggagtt acagttagaa attgtaggag 
tttcttgcta attccaggat taatccgttc 
cggaagatat agattggaag tattgcattc 
acatgaatta tcagaacgac gatttacgca 
tcgcattgct ggaaaaattc cccgctactg 
gaaaagcgat ccataagatc ctgaaaggta 
catgctcaat tcatgatcct gtcgcggcaa 
gtgaagagct gaaagatgag ctggaaatcg 
ccacggtggg ctggaaaggg ctgattaacg 
acgacggtct gcgtatagcc cgtaaattgc 
cggcaggtga gtttctcgat atgatcaccc 
gcgcaattgg cgcacgtacc accgaatcgc 
cttgtccggt cggcttcaaa aatggcaccg 
ttaatgccgc cggtgcgccg cactgcttcc 
ttgtgaatac cagcggtaac ggcgattgcc 
actacagcgc gaagcacgtt gctgaagtga 
cacaggtgat gatcgatttc agccatgcta 
atgtttgtgc tgacgtttgc cagcagattg 
tggtggaaag ccatctggtg gaaggcaatc 
acggtaagag catcaccgat gcctgcatcg 
aactggcgaa tgcagtaaaa gcgcgtcgcg 
gagtggcgta tccgatgaat caccacaggc 
atgtgctcca ttgttagcaa caaaaaagcc 
aacgaatgac gtttacttcg ctttaccctg 
ctcgtcagca ttacccagat aatagcgttt 
caccagcggc acgccagtcg ggatattaag 
aagatatttc accagcgcac gtaaagagtt 
gctcttcata cgcggcagaa tagtttcatt 



agatctcgtt tttcgcgaca atctggcgtt 660 
atagtgtaaa accccgttta cacattctga 720 
actaagataa gtatggcaac actggaacag 780 
tcaaagaaat caaagagtta cttcctcctg 840 
aaaatgccgc gaatacggtt gcccatgccc 900 
atgatgatcg cctgttggtt gtgattggcc 960 
aagagtatgc cactcgcttg ctggcgctgc 1020 
taatgcgcgt ctattttgaa aagccgcgta 1080 
atccgcatat ggataatagc ttccagatca 1140 
tgcttgatat taacgacagc ggtctgccag 1200 
cacaatatct cgctgacctg atgagctggg 1260 
aggtgcaccg cgaactggca tcagggcttt 1320 
acggtacgat taaagtggct atcgatgcca 1380 
tgtccgtaac gaaatggggg cattcggcga 1440 
atatcattct gcgcggcggt aaagagccta 1500 
aagaagggct gaacaaagca ggcctgccag 1560 
actcgtccaa acaattcaaa aagcagatgg 1620 
ccggtggcga aaaggccatt attggcgtga 1680 
agagcctcga gagcggggag ccgctggcct 1740 
gctgggaaga taccgatgct ctgttacgtc 1800 
ggtaaggttt aattgtcgga tgcgccgtca 1860 
ctgataagtc gcgcagcgtc gcatcaggca 1920 
gactcacttg cagtcggctt tctcatttta 1980 
gtttgcaacc gccgctgctt tcgctgcgat 2040 
cagcggtttg aaattctcgt cgaactcata 2100 
ctcaagaatc tcttcttcgc tcatgttatc 2160 
accgtgtgca gcgatgatca cgcgctcacc 2220 
ccagtaaggg atcacgcggt caatggtcag 2280 
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cgccaggctt tccgtcagcg gcagttcttt 
acccggataa cgctcatcat ctttagtcag 
ccactgtttc acctgctcgt cgccatactt 
caacgcaccg tagtgacgtt cgttcagttt 
atccagttcg tccagcacat tccacagggt 
agcaaagtca eagctgtaac cttcctcttt 
tacgcctttc tcagacagat ccacgtcgta 
ctgactttcg ccatgacgaa ccagaaccag 
atcatctttt aatgataata attctcatta 
acgcataacc atagcgaaaa tagtggcgca 
aatatgtcgg tgtttgctgg tgatttgaac 
gtaacattac tcagcaataa actgatattc 
caggaagcag tccggttgcg gccattcagg 
ttccagagcc agcccttgcc agtcggcgta 
gaggaagttg ccggagtaga attgcagagc 
tttttcatct gctgaccaga catgcgccgc 
caagaatgcg tgatcgtaac ctttcacttt 
ggcgatgatt ttggcgctgc ggaaatcaaa 
gtgcggaatg ccgccttcat caaccggcag 
attgcgcacg tcagactgct cgccgtcaag 
cgggcaaggt ttatcaactg tggcgcgata 
acgatattgc accgtcgcgc cgagattacc 
cagggcaaac agcacctgac gatcgttctg 
cccttccggc ccgccgtgca gctggttaac 
accgtcaaag gtataacggc tattggcgat 
cagaaacgcg gcctgatcct gatagcattc 
gacgctgcca tcggaaagcg gaatacgggc 
cgtgactacc atccctgcgt tgttacgcaa 
tgccagtgcg ggagtttcgt tcagcactgt 



ctcgctcagt ttcgcgtaac gcggatcgtg 2340 
ttccggcgga gtcactgcaa aaccacgacg 2400 
ttcagcagtt tccgctttgt tcagaccctg 24 60 
ccaggatttc tcaacgggca gccatgcctg 2520 
atggatagcg cgtttcagca cagaagtgta 2580 
cagcagctta cctgctgctt ttgcttcgct 2640 
ccaaccggtg aaacggtttt ctttgttcca 2700 
cttagttaca gccatatact tactcctcaa 27 60 
tattgccgcg acgaagcaac agcaatgctt 2820 
gtgtaaggtt gttgtgaata ttgagttgca 2880 
aatatgagat aaagccctca tgacgagggc 2940 
cgtcaggctg gaatactctt cgccaggacg 3000 
gtggttcggg ctgtccggta gaaactcgct 3060 
aggttcggtt ccccgcgacg gtgtgccgcc 3120 
cggagcggtg gtgtagacct tcagctgcaa 3180 
cactttcttg ccatcgcctt tggcctgtaa 3240 
gcgctgatcg tcgtcggcaa gaaactcact 3300 
agacgttccg gcgacagatt tcaggccgtc 3360 
atattcgtcc gccagaatct gcaacttgtg 3420 
attgaaatag acgtgattag tcatattcac 3480 
agtaatggag atacggttat cgtcggtcag 3540 
cgggaagccc tgatcaccat catctgaact 3600 
gttcacaatc tgccagcgac gtttgtcgaa 3660 
gccctgactt ggcgaaagcg tcacggtttc 3720 
acggttggca taacgaccaa tagaggcccc 3780 
cgggctggca cagccgagca gcgcctcgcg 3840 
ggaaagtaaa gtcgcacccc agtccatcag 3900 
agttaacagt cggtacggct gaccatcggg 3960 
cctgctcctt gtgatggttt acaaacgtaa 4020 
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aaagtctctt taatacctgt ttttgcttca 
ggcaccagct cttccgggat cagcgcgacg 
cgtacgccac ctttgtcgcc aatcacagct 
ggcacggtga tttcgaaatc atcgcgcata 
atacgtttca ggtcgccttg ctccagcgcg 
gtcagtatat gacgcacgcg ttttgccacg 
aactcttcaa tggtgacatc acgcagggct 
cactgttcac gacgggtgtt gtattcgctg 
atgatgacga cagccacacc tttgggcatg 
tcgatcagca aggcatgatc tttcttgccg 
cagttacagc ctacaaactg gttttctgct 
tccagcggca gatgataaag ctgctgcaat 
gaagaactta acccggcacc ctgcggcaca 
aagctgttgt tacgcagttg cagatgtttc 
tagttttcat gtgcgacaat gggcgcatcg 
tcggctgcca tcacgcgaac tttacggtca 
taatcaatcg cgcagggcag aacgaaaccg 
ttcacgcggc caggcgcctg aatggtgtga 
agagattgtg ttttttcttt cagactcatt 
tcgctgactg cgcgcaaacg ctctgctgcc 
gccagcattt cataaccaac cataaattta 
taaaagtgcg cgtgcagctg ccagtgttga 
cagcccatag agtaggggaa ggagcactgg 
ttcaacgcca gcgccagatc gctgcgctgg 
tgggctttgg gcagcagtag cgtttcgaac 
aaccagtgtt cggtttcgac aacggtacgg 
tccaccagca ttggtgattt ctgttcggca 
tcagcttcgt taggcaggaa gctatttgcc 



tattgttcag cgacagcttg ctgtacggca 4080 
atacagccgc caaatccgcc gccggtcatg 4140 
ttgacgattt ctaccagagt gtcaatttgc 4200 
gaggcatgag actccgccat caactcgccc 4260 
ctggcagctt caacggtgcg ggcgttttca 4320 
atcgggtcca gttcatgcgc aacagcgttg 4380 
ggctgctgga agaaacgcgc accggtttcg 4440 
ccaaccaggg tacgtttgaa gttactgttg 4500 
gaaactgctt tggtccccag tgagcggcaa 4560 
agcgcggaaa ttagctgatc catgatcccg 4 620 
tcctgaccgt taagcgcgat ttgtgcgccg 4 680 
acggttccga ccgcgacttc cagtgaagcg 474 0 
ttgccgctga tcaccatgtc cacgccgccg 4800 
accacgccac gaacgtagtt agcccattga 4860 
agggaaaact cgtcgagctg attttcataa 4 920 
tcgcgtggtg cacaactgat cacggtttga 4980 
tcgttgtagt cggtgtgttc accaatcaaa 5040 
gtggcagggt agccaaatgc gttggcaaac 5100 
tcttacactc cggattcgcg aaaatggata 5160 
tgttctgcgg tcaggtctcg ctgggtctct 5220 
cgtacggtgg cggagcgcag cagaggcgga 5280 
ttctcttcgc cattaaatgg cgcgccgtgc 5340 
aagaggttgt cataacgact ggtcagcttt 5400 
gcgtcggtca aatcggtgat ccgtaaaacg 5460 
ggccaggcag cccagtaagg cacgacggct 5520 
ctaccgtctg ccagctcgcg ctgaacataa 5580 
aaatattctt tttgcaggcg gtcttcgcgc 5640 
caaatctgac cgtgcggatg cgggttagag 5700 
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cagcccatcg ccgcgccttt gttttcaaaa acctgcaccc atgggtacgt tttccccagt 5760 
tctgcggttt gctcctgcca ggttttgacg atttccgtca atgctgcaac gctgagctct 5820 
ggcagcgttt tactgtgatc cggtgaaaag cagatcaccc ggctggtgcc gcgcgcgctc 5880 
tggcaacgca tcagcggatc gtgactttct ggcgcatctg gcgtgtcaga catcaaagcc 5940 
gcaaagtcat tagtgaaaac gtaagtcccg gtgtaatcgg ggtttttatc gcctgtcacc 6000 
cgcacattac ctgcgcagag gaagcaatct ggatcgtgcg caggtaacac ctgtttggct 6060 
ggcgtttcct gcgccccctg ccaggggcgc ttagcgcggt gcggtgaaac cagaatccat 6120 
tgcccggtga ccgggttgta gcggcgatgt ggatgatcaa cgggattaaa ttgcgtcatg 6180 
gtcgttcctt aatcgggata tccctgtgga tggcgtgact gccagtgcca ggtgtcctgc 6240 
gccatttcat cgagtgtgcg cgttacgcgc cagttcagtt cacggtcggc tttgctggcg 6300 
tccgcccagt aggccggaag gtcgccctcg cgacgcggtg caaaatgata attaaccggt 6360 
ttgccgcagg ctttgctgaa ggcattaacc acgtccagca cgctgttgcc tacgccagcg 6420 
ccgaggttgt agatgtgtac gcctggcttg ttcgccagtt tttccatcgc cacgacgtga 6480 
ccgtccgcca gatccattac gtggatgtaa tcgcgtacgc cagtaccatc ttcggtcgga 6540 
taatcgttac caaaaatcgc cagcgagtcg cgacggccta cagcaacctg ggcgatgtat 6600 
ggcatcaggt tattcggaat gccttgcgga tcttcgccca tatcgcccga cggatgcgcg 6660 
ccaaccgggt tgaagtagcg cagcagggca atgctccagt ccggctgggc tttttgcaga 6720 
tcggtgagga tctgttccac catcagcttg cttttgccgt aagggctttg cggtgtgccg 6780 
gtcgggaagc tttcaacgta tggaattttg ggctgatcgc cataaacggt ggcggaggag 6840 
ctaaaaataa agtttttgac gttagcggcg cgcatggcgc taatcaggcg cagagtgccg 6900 
ttgacattgt tgtcgtaata ttccagcggt ttttgtaccg attcgcccac ggctttcagc 6960 
ccggcgaagt ggatcacggt gtcgatagcg tgatcgtgca ggatctcggt catcaacgct 7020 
tcgttacgaa tatcgccttc aacaaacgtt ggatgtttgc cgcctaaacg ctcgataaca 7080 
ggcagtacgc tgcgcttact gttacagagg ttatcaagaa tgatgacatc atgaccgttt 7140 
tgcagtaatt gcacacaggt atgacttcca atgtaaccgc taccaccggt aaccagaact 7200 
ctcataattc gctccattag gcttatggta tgaaataacc atagcataac aaagatgcga 7260 
aaagtgtgac atggaataaa ttagtggaat cgtttacaca agaatttagc cgttttttat 7320 
gcgcgattaa gtgattataa aacagagggt ttatgaatga ttgcgctttt tatctgaaaa 7380 
aagacgcggt ttcatgcctg catgcgtcga accgttggcc ggagagggtg ctaaggccgc 7440 
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ctccggcaag gtcagcacta ccgactcaat 
caccgtccgg cacgaactca agacgatggg 
gcgaaacaaa caacaattgc gtttcacctt 
taagctggcg attcagcgga tcaagcccct 
gatgtttcac cagtgcgcgg acaatcagcg 
ggaacggagc gtcagccgtg cgtttatcaa 
gtttttgctg ccgatccgaa acggcctgat 
gaatcacatt acgcacggta gtgctgaccc 
aaccgatatg ctttttgata tcccagatgg 
gcgtcaaatc gttgctgtaa ccttgcggat 
attttcctgc accatttggc ccgacaattt 
taaggttatt aagaatgggg cgatcgttat 
gcggttcgtt ggcgggtaag gcgtgacgtg 
caccttcaag ctgttcacta tgcgccagtt 
ctttagcgcc agtttccgct aacgtgcaat 
ccgggatctc atcgaagcga ttgagcacca 
aggcgagtcg ctcagccagc tgctgacgtg 
caagaatcaa caagtcaggc tccgacatca 
cgccagtgga aaggtattta aagcgtcggt 
ccagttgcat gcaacgcggt gcatccttta 
gtccggtgtc atcttcgcca gggccgagca 
tgacgagttt ttgcaattgc tcgaaggaga 
gttcaccttt caaaagcgga agttcccccg 
ttccattcga accgacaaac gcccaactat 
gcagcgtttt tgtgtcgcta agacgaaacg 
tatatcccac tttgtgcagc gattactgac 
cacgcttagc acagcgtggc gataatcacg 
tgtccttgct gaagagaagt cgcttcattt 



atatttttgt cagcacatag cgatagagtc 7500 
taatacaggc aggcgcatct tcagcgtggt 7560 
cgctaatcag cacatcaaca aaacggcgga 7620 
gtagtggttc atcgagaata agcaacgtcg 7 680 
ccagacgctg ctgtccccag gaaagactat 7740 
tgccgagaat atccagccac tgctgcacca 7800 
aaatgccaat cgaatcaaaa tagccagaaa 78 60 
ggtaatccag atgcaaacta ctgctgacgt 7920 
tttcgccgct gccgcgacgt cgtccgaaaa 7980 
gatcgccagt aaccaggctt aataacgtcg 8040 
gccagtgttc gcctggattc acctgccagc 8100 
aagaaaccac gccattgttc agcacaatgc 8160 
ctgaaggttc atccggctcc ggcagttgca 8220 
gcgcgacgag tgcttgttgg agcagttcct 8280 
ccgccagcac gccagcaaac tggacaaact 8340 
gtaccagagt aataccggac tgatgtaacg 8400 
aggcaacatc caggccatcg aacggctcat 8460 
gcgcctgaca cagcagggtt tttcgcgtct 8520 
cgaggagggc ggtaataccg aactgctgcg 8580 
cttcatcctg aatgatctca gccgtagtgc 8640 
tatcggtgtt attccgctgc cattcgtcgc 8700 
gacgagtgat gtgggaaaac tggctttgcc 8760 
ccagcgcgcg ggccagggcc gatttcccgc 8820 
cacccgcgtt taacgttagc tgaggcaatt 8880 
tgccttgcaa aatttgcaac gatgacattt 8940 
agggatacgt gtttcataac aaattgtcaa 9000 
ctgtcggcat taaagtaggc cgtgacattc 9060 
accggcactg tggcgcacag tgtttgcccg 9120 
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tcgggtagcg 


ccattaatac 


ttcgcactgc 


tctgcgccgc 


gctcaatatg 


actaataata 


9180 


cccggtaatt 


ggttgtcagc 


gttttgcgcg 


accgcctcgt 


cctgagtaat 


acctacccac 


9240 


ggcgctttta 


gcaatatcaa 


cacttctttg 


ccttcatcca 


gccccagacg 


cgcgccgctt 


9300 


tgtgcggtaa 


ttgcgacttt 


caggcgtgtt 


tttccgtcag 


ccagtaagac 


atcaacatgc 


9360 


tgttgaacgt 


catcatgatc 


gcgggcggtg 


atggtaccga 


accactggtt 


acgggcgctg 


9420 


gtttgcagtg 


aaaaacgtga 


gatcgcggcc 


agcaggctgt 


tcagcggcag 


ggcgtcatcg 


9480 


tcacttaaca 


catcaaaggc 


tttttgctgg 


atttgcgcca 


gtaagtcata 


gagctgaatc 


9540 


agtcgctgac 


catagcgggt 


cagtactgcg 


ccgccgccac 


ctttaccgcc 


tgttgcgcgc 


9600 


tcgaccagaa 


tatgctcact 


taactgattc 


at ctcgttaa 


tggcatccca 


ggcgctttta 


9660 


tagctaatac 


cggcatcttt 


cgctccctgg 


ctaatggaac 


cggaaagcgc 


aatgtgtttt 


9720 


agtagcgaaa 


tgcggcgcgg 


gtcggcgaat 


aatttttgtt 


ggagcttaag 


ggtgagaagg 


9780 


atttcggcct 


gcataacaat 


gtcctggcaa 


aagtcttatt 


gtgacggaaa 


acgaacgcca 


9840 


cgcaaagctg 


accgcacaaa 


aggggagtgc 


ttttctgtgc 


ttagcggtta 


gaatagtctc 


9900 


atgactatat 


ctggagttga 


ccatgttaga 


gttattaaaa 


agtctggtat 


tcgccgtaat 


9960 


catggtacct 


gtcgtgatgg 


ccatcatcct 


gggtctgatt 


tacggtcttg 


gtgaagtatt 


10020 


caacatcttt 


tctggtgttg 


gtaaaaaaga 


ccagcccgga 


caaaatcatt 


gattccctga 


10080 


atgcccgctt 


agtcgggcat 


tttctttttc 


tcaacttcct 


gcttttcctg 


ccgatatttt 


10140 


ttcttatcta 


cctcacaaag 


gttagcaata 


actgctggga 


aaa 
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<210> 17 
<211> 382 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 3981-5129 of seq id 16 
<400> 17 

Met Ser Leu Lys Glu Lys Thr Gin Ser Leu Phe Ala Asn Ala Phe Gly 
15 10 15 

Tyr Pro Ala Thr His Thr lie Gin Ala Pro Gly Arg Val Asn Leu lie 
20 25 30 

Gly Glu His Thr Asp Tyr Asn Asp Gly Phe Val Leu Pro Cys Ala lie 
35 40 45 

Asp Tyr Gin Thr Val He Ser Cys Ala Pro Arg Asp Asp Arg Lys Val 
50 55 60 



" 'Hi 
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Arg Val Met Ala Ala Asp Tyr Glu Asn Gin Leu Asp Glu Phe Ser Leu 
65 70 75 80 

Asp Ala Pro He Val Ala His Glu Asn Tyr Gin Trp Ala Asn Tyr Val 
85 90 95 

Arg Gly Val Val Lys His Leu Gin Leu Arg Asn Asn Ser Phe Gly Gly 
100 105 HO 

Val Asp Met Val He Ser Gly Asn Val Pro Gin Gly Ala Gly Leu Ser 
115 120 125 

Ser Ser Ala Ser Leu Glu Val Ala Val Gly Thr Val Leu Gin Gin Leu 
130 135 140 

Tyr His Leu Pro Leu Asp Gly Ala Gin He Ala Leu Asn Gly Gin Glu 
145 150 155 160 

Ala Glu Asn Gin Phe Val Gly Cys Asn Cys Gly He Met Asp Gin Leu 
165 170 175 

He Ser Ala Leu Gly Lys Lys Asp His Ala Leu Leu He Asp Cys Arg 
180 185 190 

Ser Leu Gly Thr Lys Ala Val Ser Met Pro Lys Gly Val Ala Val Val 
195 200 205 

He He Asn Ser Asn Phe Lys Arg Thr Leu Val Gly Ser Glu Tyr Asn 
210 215 220 

Thr Arg Arg Glu Gin Cys Glu Thr Gly Ala Arg Phe Phe Gin Gin Pro 
225 230 235 240 

Ala Leu Arg Asp Val Thr He Glu Glu Phe Asn Ala Val Ala His Glu 
245 250 255 

Leu Asp Pro He Val Ala Lys Arg Val Arg His He Leu Thr Glu Asn 
260 265 270 

Ala Arg Thr Val Glu Ala Ala Ser Ala Leu Glu Gin Gly Asp Leu Lys 
275 280 285 

Arg Met Gly Glu Leu Met Ala Glu Ser His Ala Ser Met Arg Asp Asp 
290 295 300 

Phe Glu He Thr Val Pro Gin He Asp Thr Leu Val Glu He Val Lys 
305 310 315 320 

Ala Val He Gly Asp Lys Gly Gly Val Arg Met Thr Gly Gly Gly Phe 
325 330 335 

Gly Gly Cys He Val Ala Leu He Pro Glu Glu Leu Val Pro Ala Val 
340 345 350 

Gin Gin Ala Val Ala Glu Gin Tyr Glu Ala Lys Thr Gly He Lys Glu 
355 360 365 



ii in i 
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Thr Phe Tyr Val Cys Lys Pro Ser Gin Gly Ala Gly Gin Cys 
370 375 380 



<210> 18 
<211> 348 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 5133-6179 of seq id 16 
<400> 18 

Met Thr Gin Phe Asn Pro Val Asp His Pro His Arg Arg Tyr Asn Pro 
15 10 15 

Leu Thr Gly Gin Trp He Leu Val Ser Pro His Arg Ala Lys Arg Pro 
20 25 30 

Trp Gin Gly Ala Gin Glu Thr Pro Ala Lys Gin Val Leu Pro Ala His 
35 40 45 

Asp Pro Asp Cys Phe Leu Cys Ala Gly Asn Val Arg Val Thr Gly Asp 
50 55 60 

Lys Asn Pro Asp Tyr Thr Gly Thr Tyr Val Phe Thr Asn Asp Phe Ala 
65 70 75 80 

Ala Leu Met Ser Asp Thr Pro Asp Ala Pro Glu Ser His Asp Pro Leu 
85 90 95 

Met Arg Cys Gin Ser Ala Arg Gly Thr Ser Arg Val He Cys Phe Ser 
100 105 HO 

Pro Asp His Ser Lys Thr Leu Pro Glu Leu Ser Val Ala Ala Leu Thr 
115 120 125 

Glu He Val Lys Thr Trp Gin Glu Gin Thr Ala Glu Leu Gly Lys Thr 
130 135 140 

Tyr Pro Trp Val Gin Val Phe Glu Asn Lys Gly Ala Ala Met Gly Cys 
145 150 155 160 

Ser Asn Pro His Pro His Gly Gin He Trp Ala Asn Ser Phe Leu Pro 
165 170 175 

Asn Glu Ala Glu Arg Glu Asp Arg Leu Gin Lys Glu Tyr Phe Ala Glu 
180 185 190 

Gin Lys Ser Pro Met Leu Val Asp Tyr Val Gin Arg Glu Leu Ala Asp 
195 200 205 

Gly Ser Arg Thr Val Val Glu Thr Glu His Trp Leu Ala Val Val Pro 
210 215 220 



Tyr Trp Ala Ala Trp Pro Phe Glu Thr Leu Leu Leu Pro Lys Ala His 
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225 230 235 240 

Val Leu Arg He Thr Asp Leu Thr Asp Ala Gin Arg Ser Asp Leu Ala 
245 250 255 

Leu Ala Leu Lys Lys Leu Thr Ser Arg Tyr Asp Asn Leu Phe Gin Cys 
260 265 270 

Ser Phe Pro Tyr Ser Met Gly Trp His Gly Ala Pro Phe Asn Gly Glu 
275 280 285 

Glu Asn Gin His Trp Gin Leu His Ala His Phe Tyr Pro Pro Leu Leu 
290 295 300 

Arg Ser Ala Thr Val Arg Lys Phe Met Val Gly Tyr Glu Met Leu Ala 
305 310 315 320 

Glu Thr Gin Arg Asp Leu Thr Ala Glu Gin Ala Ala Glu Arg Leu Arg 
325 330 335 

Ala Val Ser Asp He His Phe Arg Glu Ser Gly Val 
340 345 



<210> 19 
<211> 12343 
<212> DNA 

<213> Escherichia coli 
<400> 19 

tccggcaaca ttatcccacg catggtcagc aaactgacat tatctctccg ccctggcagg 60 
catcagaaaa tcgctcatac tttaatcggt aaacagcacc tttagatgct gttttcgata 120 
cacaatttca atcaaggagt cattatggct ggttggtttg aactcagtaa gagcagtgat 180 
aatcagttcc ggtttgtgct aaaagcgggc aatggtgaga ctatcctcac cagcgagctt 240 
tatacctcaa aaacctctgc ggaaaagggc atcgcgtcgg tgcgtagcaa cagcccgcaa 300 
gaagaacgct atgagaaaaa aacggcaagt aacggcaaat tctatttcaa tctgaaagcc 360 
gctaatcatc aaattatcgg ctccagccag atgtacgcca ccgcgcaatc tcgtgaaacc 420 
ggaattgcct ccgttaaagc caatggcaca agccagacgg tgaaagacaa tacgtaatta 480 
cgatgccggg cgtgggttgt tggcgtccgg cgctttacca gagcccccca cagcgctaca 540 
atgcccgccc ttaaagtggg ggcactcccc taaccgcttc atcaggtgaa gcggatctga 600 
cctgtcatca gaacgagaga attatgttta aaccggaact cctttccccg gcgggaacgc 660 
tgaaaaatat gcgttacgct ttcgcttatg gcgcagatgc tgtttatgcg ggccagccgc 720 
gttattccct gcgtgtgcgc aacaacgaat tcaaccacga aaatcttcag ctcggcatca 780 
atgaagccca cgcgctgggg aaaaagtttt atgtcgtggt caacattgca ccgcacaacg 840 



81 



ccaagctgaa aacctttatc cgtgacctga 
tgattatgtc cgatccaggg ctgattatgc 
tccacctttc ggtgcaggct aacgccgtga 
tgggcctgac ccgcgtgatc ctctctcgcg 
gcaatcaggt cccggatatg gagatcgaga 
actccggtcg ctgcctgctc tctggctata 
gcaccaacgc ctgccgctgg gagtacaacg 
acatcgtaca caagtacgag ccgattccgg 
gcgcaccaac cgacaaagtg tttatgatcg 
ccgcgtttga agatgagcac ggcacttaca 
cccatgtaga acgcctgacc aaaatgggcg 
aatctttcta ctattgtgca cgcaccgcac 
ctgcgggaaa accgttcgat accagcctgc 
gctataccga aggtttcctg cgtcgtcata 
gttattcagt ttctgaccgc cagcagtttg 
acctcgcggc ggtagcggtg aaaaataaat 
cgccgcaagg caacattaat tttacccttg 
tgccgatagc accaggcgat ggttatactg 
tcaattacgc gctgctgatg cgtaatttct 
agtgattaat ctcgattatt tttcccggat 
ctgcatttat taaggttatc atccgtttcg 
gtaccaggaa ccacctcctt agcctgtgta 
gtaatacaat gaaataaaag gatttatttc 
aaaaaagccc ctcgactgag gggcttcctg 
ctgacggcaa cgggtgcggc cttacgacgt 
gtaccgactc ataagtgatg aacgtggcgc 
gctcttttgt cgtgtcagtg atatagcggc 
aaggacaatg aaacatcgcg agcacctctt 



aaccggtggt ggaaatgggg ccggatgcgc 900 
tggtgcgtga gcacttccct gaaatgccga 960 
actgggcgac ggtgaaattc tggcagcaaa 1020 
agctgtcgct ggaagagatt gaagagatcc 1080 
tcttcgttca cggcgcgctg tgcatggcct 1140 
tcaacaagcg cgacccgaac cagggcacct 1200 
tccaggaagg gaaagaagat gatgttggca 1260 
tgcaaaatgt tgagccgacg ctgggtatcg 1320 
aagaggccca gcgtccgggc gagtatatga 1380 
tcatgaactc gaaagatctg cgcgccatcg 1440 
tgcattcgct gaaaatcgaa ggtcgtacca 1500 
aggtttaccg caaagctatc gatgacgccg 1560 
tggaaactct ggaaggtctg gcgcatcgtg 1620 
ctcacgacga ttatcagaac tacgaatacg 1680 
ttggtgagtt taccggtgag cgcaaggggg 1740 
tctccgttgg cgacagcctt gagctgatga 1800 
agcacatgga aaacgccaaa ggcgaagcta 18 60 
tgtggctccc ggtcccgcag gatcttgagc 1920 
ccggggaaac cacgcgtaat ccccacggta 1980 
ggaaaattct tagaaaccga tcacatacag 2040 
ctgaaaaaca taacccataa aatgctagct 2100 
atctccctta cacgggctta ttttttacgc 2160 
tggtcacgtc cacacattga ccacatcgac 2220 
tttctaatta catccacata atttgctgcc 2280 
ggacttctcc cggcttcaca atgtatcgct 2340 
tgcaattcac gttctgacac tggtgataac 2400 
ttgtacgcgc atgtgcggca tgctggcata 24 60 
ccggttttgt tgatggtgcc attttagtta 2520 
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atttaccctt acaaaacaaa cagataaaat 
accccacatc agaaagcctg acctcaagct 
gaaaatgtgt caccttagtg attgtccagt 
acactttgac cggtgtttcc gtgtaaatat 
actctgctac acgggcttat ttttttatgc 
ttgaccacat cgatagaatc ctccttcata 
ctcccacagg ttccggctac gcacagccag 
attctcactc tccacatttg aatgtcagac 
tcttcagctc aactatttgc atttttttgc 
tttttactat attttctgca ccagatattc 
tgtagtattg gttatcgagt ttacgctgaa 
cgatacttgt ctcatcatta tgcacagcac 
atatagcagc tatctttttc atctcacctt 
tgtttaaata taataatggc atgattatta 
tacaacattt cctacataag taggaattac 
gggggcttta atatattata ttgaagatgc 
cttttttgaa atttatcggt ggcagccgtt 
gtggtaacca ctgaatcctc catacttgaa 
ttctgactcc accttttgtt ttctgctcta 
tacgatcatg gcagaatttc ccgccagctt 
tctacccttg cgcgaagcaa ttatgctgtt 
ggtcacctgg gagaaaggcg atgccgcacg 
cgcaacggtg attgccggtg gtggcgatgg 
tcagtgtgag ggggatgaca tacccgcgct 
ttttgccacc agtgtaggga ttcctgaggc 
cggtgacgcc attgcgatag atatggcgca 
ggcgacaggc ggatttggga cgcgtattac 
gctgggtagc gtctcttaca tcattcatgg 
ccgttgtgaa atccgcggtg aaaactttca 



aaaaacatca ctcattatct tctgtttcgt 2580 
ctaatgacgt cgtgaagccg ctattattca 2640 
cctgctcgtc tatgacgcgc ttaaagccag 2700 
ctgcccgacc ggtagccagg ctgatggaga 27 60 
ataagcccta tctctggtaa ccgtcttcca 2820 
gcacgatgcc tttcacttat cggcatcgtg 2880 
aacgcgcata tttgacgctt accaaaaaat 2940 
gagcgacacc atgtaatcct acaccttctg 3000 
cctgagtaac acagaaatga gttgcatcat 3060 
tacccctggc taaagaagct tcggcttcgg 3120 
tattactttt atatgcaaga ccaaatttac 3180 
aaccagacat aataaaaata ctaattaatg 3240 
cccccattaa ataccaacga cactctctag 3300 
taattgaata ggattataat aaatgttctg 3360 
ggacattgag gcccttcagg gtaactccat 3420 
cactgtttag ttgaatatta ggtatatgct 3480 
agtattcgct gtccccattg caagctcctg 3540 
ctgacttttt atcctccgac tttcatcctg 3600 
cactatctac agaccaatca taaaggcaca 3660 
actgattctt aatggcaaaa gtactgacaa 3720 
gcgtgaggaa ggaatgacga tccatgtgcg 3780 
atatgtagag gaggcccgga agtttggcgt 3840 
caccattaat gaagtttcta cggcgttgat 3900 
gggaattttg ccattaggaa ccgccaatga 3960 
actggataag gcgctgaaac tggcaattgc 4020 
ggtcaacaaa caaacctgtt ttattaatat 4080 
cacagaaacg ccggaaaaat taaaagccgc 4140 
cttaatgcgt atggatactc tgcaaccgga 4200 
ctggcaaggt gacgccctgg tcattggtat 4260 
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tggtaacggg cgtcaggccg gtggcggtca 
tggcttgctg caactgcgca tttttaccgg 
cttaaaatct gacgaagata acccgaatat 
tcaggcacca cacgacatca cctttaatct 
tcatattgaa atacttccgg cagcgttgcg 
gcgttaatca aactattctc tcttgaacca 
aacaccttat ccggcataca gaacaatact 
gcaatgccag tttatccacc tctgacacag 
cgattggtag tacctgatta aaaccgcgac 
tcactttatt agcggctgtg accatcgcac 
taataccatt aaccgcatca ataccatcag 
cctgtaatga acgctcggca atggaaccat 
caccacagac gaccagagta atgtctttat 
tgttggtaat caccgtgata tttttggcgg 
tacttccgct gtcgagaata acggtctgat 
gtgagtaaac tctcagtcag aggtgactca 
accccgtaaa cagcattcgc ctgaatttcg 
cggtgttact gccgcagccc gtgaactcag 
cagtaaacag caaaatcagc agacgtcttc 
tgcacgtctc aaacgccagc tggcagaacg 
cgcgacatac ttcgcgaagc gcctgaaatg 
gagttcagca bcaaagcaat gtgccgcgtg 
tggtgtcagc ggcggacaag gataagcacg 
gttgtcctcg cggcttttac ccggtcaaaa 
gaactgcgtg ctcagggtta cccctttaac 
cagggactga gggcaaaggc ctcccggaag 
ctgcctgtgt cagaaaatct gttggagcag 
tgggcaggag acatcacgta cttacgtaca 



gcaattgtgt ccgaacgcgt taattaacga 4320 
cgatgaaata cttccggctc tcgtatcaac 4380 
tatcgaaggc gcttcgtcgt ggtttgatat 4440 
tgatggcgaa ccgttgagtg ggcaaaattt 4500 
ttgtcgatta ccaccagatt gtccactgtt 4560 
gggagaatcc gtaatgccgg atgcggtgta 4 620 
acaccgtaat taattttacc cgcgtcttct 4680 
catcatcggt aataataatg tcaatttttt 4740 
ggttaaattt cgatgaatcg agaacggcaa 4800 
cgctaataga ataaccttca ttaaaggtcg 4860 
caccgacaaa cattaaatcg gcattaatat 4 920 
gcatcgagcg cgttttatgg cggaccgtgc 4 980 
tttcggaaag ggcaaacgct gccgggagac 5040 
tcattaatcc ttcggcgata agcattgtcg 5100 
cttacccagc aatagtggac acgcggctaa 5160 
catgacaaaa acagtatcaa ccagtaaaaa 5220 
cagtgaagcc ctgaagcttg ctgaacgcat 5280 
cctgtatgaa tcacaactct acaactggcg 5340 
tgaacgtgaa ctggagatgt ctaccgagat 5400 
ggatgaagag ctggctatcc tccaaaaggc 5460 
aagtatgtct ttattgaaaa acatcaggct 5520 
ctccgggtgg cccgcagcgg ctggtatacg 5580 
cgtcagcagt tccgccaaca ctgcgacagc 5640 
cagcgttacg gtgccccacg cctgacggat 5700 
gtaaaaaccg tggcggcaag cctgcgccgt 57 60 
ttcagcccgg tcagctaccg cgcacacggc 5820 
gatttttacg ccagtggccc gaaccagaag 5880 
gatgaaggct ggctgtatct ggcagtggtc 5940 
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attgacctgt ggtcacgtgc cgttattggc 
ctggcctgcg atgccctgca gatggcgctg 
gttcacacgg accgtggagg ccagtactgt 
cataatctgc gtggaagtat gagcgcaaaa 
agcttctttc attcgctgaa agtggaatgt 
ataatgcggg caacggtgtt taattatatc 
agttggtgtg gcggcctcag tccggaacaa 
gtccatatta cgtgggtagg atcagtcatc 
gctattctgt tttttggcgc gctggcgagc 
gtctcggttt cactattacc agacattatt 
acgccttttt gttcgagaaa gcgcaaatcg 
actcccgcca gatcctgaac aagcacggtt 
ttccttcgct cgaatgaatt catcgtcatt 
gaagggggac cattggtgaa tgatctgttt 
ccgcggtttc agggaatgag caacactttg 
accgcctggg cgaagctttc aaagcttcca 
ttacgttctg tcagcaaccg gctcgccgtt 
tagttcatcc aactgccgat aaccgtcagc 
gatgttaaat gcagatcctg atgcaacgtg 
gcaatctcta ccgccagttc gacagtttgc 
ttaaagcgca gttcgcgtaa aacgctctgc 
aatgtttgca tcgcaccgaa agattttgcc 
gccgtcacac tctttgctcc cagcgcgaca 
ccggcaccaa taataataac gtttttattc 
agaccaacgg taatcggctc aataaaagcc 
gcaaagacat tttttcgctt aacgacaata 
ccaataaaat catattttgc gcactgggaa 
aaacagggta ataacggcac acaggcaacc 
gatcccaccg catcaatata gccgctaaat 



tggtcaatgt cgccacgcat gacggcgcaa 6000 
tggcggcgta agaggccccg gaacgttatc 6060 
tcagcagatt atcaggcgca actgaagcgg 6120 
ggttgctgct acgataatgc ctgcgtggaa 6180 
atccatggag aacactttat cagccgggaa 6240 
gaatgtgatt acaatcggtg gcggcggcac 6300 
tttgaaaaca agaacctcgc ttaggcctgt 6360 
ccttcgtgga tcattttgac tgccgcctgc 6420 
tgaaatcgct ctttaaaccc gacttcctgg 6480 
ttcgccgcac cgccatgaaa gcgcgtaacc 6540 
gcacggattg tcgcttccga ggcagcaaat 6600 
ccctgttcat tcactaattg gatgatctta 6660 
tacccatatt caattgtggc tagtgtaaac 6720 
tgcacaatac cgggccagca tcacgctggc 6780 
cccggcatag cattacgagc gatgtcacgc 6840 
cggtgagcga ttaatggctc caggcttaac 6900 
tcccactcct gccccggcca agggctggag 6960 
tctttacgca atattttgcc aaacgttgcc 7020 
cccaccagcg ccagttgggc atgaggaccg 7080 
ggtacgccag ccgtctcgag gataagctga 7140 
atttgcggcg cgctcatttc gctactgtta 7200 
agtgccagtt tttctgaact aatgtcgatc 7260 
gcgcactgaa tggccagcag gccaatggtt 7320 
tcacaacctt gcgctaaatg aaaagcatgc 7380 
ccatcctcaa taggcatatc cgtgggtaga 7440 
tattcagcaa atccaccatc acgccgcgag 7500 
taaaaccctt tcagacactc tggacaagta 7560 
gcatcgccag ggtgtaaatc atcaacaccg 7620 
tcatggccta acgttattgg ataataatgt 7680 
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gcaccatttt taaatatcct gggtaaatcg 
acccgcacct catcctgatg tttaatttca 
ccatcagtat cattcaccac tgatttcata 
ccccctcagg taaaaattat tctgcgagaa 
ctctacgcca ggtcatgaaa ataccggtca 
gaatattttg cggggagaaa acctgaatca 
ccattgaagc caccataccc ccggctttta 
gcaaaccaat agtttgcgtc gcgatccaca 
ttaaggtgcg gaacagattt ccacgatgca 
tggtggcaag stcgccaaac ggcagcacct 
tggtgagtgg gataaaaatc aggcttgccg 
ccggatcaag gccaatcagg aactcctgac 
cctgcttagc gatgggcgtt aaaccatcca 
gcatcactgc cgccgttttt accgccagct 
ggatgccgat aatcagcccc atcacaaaac 
atttgcgctg aatatcgtcg gcgctaaatt 
tgatagcatc gaccagcacc gcaatcggcc 
caataccttc cagctcaaag aaatttcggg 
aaacaaacgc cgcgtgaatt accacacctg 
gatgcagcaa cgcgccggtg aaggtcatat 
cccgcgtcat acgggtcagt aacatcgcca 
ccagcgcaat ttgcgacgcc caggtcattg 
catgcagatt caggtcgaaa ttttccgcca 
gcattaagcc aatcacaagg ccaatgccaa 
taaagcaatc gcctgccttc atgcctaata 
gcatcaccgt agggccgagg tcgagaatat 
cctgtaagat agtcagaatt ttattttgta 
gcatgccgtg aactaacgga atatcgccaa 



gaaccacata agcccgagct ggcaattttt 7740 
ggaatgacgc tttctgcaac gcgcacgata 7800 
aaaactcctg attgttaagg gggataacct 7860 
cgactttctc ttgtttaata aagccacgcg 7920 
gataaattgc accgataata atgaaaccgg 7980 
gtaaccaggt aatgggagaa ccgccctgat 8040 
acgccccagc attagccgcc agttgggtgt 8100 
gggtgatgct cataatgatg acacccgaga 8160 
cggcgaccgc catcgccacg aagaagccga 8220 
gattacccgg cacacaaaca gcaattaaaa 8280 
ataccaccgc cgtatgtccc agcagcaacg 8340 
cgccgaactt cgcctgtaaa cgactacgag 8400 
tgatgggttt aatcacccgt ggcattagca 8460 
gcaatacacc tttgacatcg taacccgcga 8520 
ccacggtgac aggctcgcca aatggaccaa 8580 
taattcggtt aacgcctggg attttctcga 8640 
ccatatacgc cgacgtaccg tgcggaatag 8700 
tatcgcgggc aaaccagtcg ccgagcttat 87 60 
ccatccctat catccatgaa ccggttgcca 8820 
gccagatatt ccagatatca acatttacca 8880 
cgttaaccag aatcgcaatc ggaatcgcca 8940 
gtgaagagcc cggccagcca acatcgacca 9000 
tcgctttcgc cgccgggcca atggaatcca 9060 
caaagccaat cccgatatgc agacccgctt 9120 
ttttagaaaa aataatgatg acaatcggca 9180 
aacgcatgac ttctgaaaac ataggtcacc 9240 
atgcttcgat accgatacca gaaataaaag 9300 
aactacgatc cactttggca gtggtgcata 9360 
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tcaaatgcac accatccata taggtttcta 
caggaatatt atgattctga cacaactctt 
caaccgcgcc tccgcaagcg acaataatct 
acagagggat ttattcgtct gaatctaaaa 
tttcaggaag agtgattagt gtctcgacga 
agcgtaaaag tttcaattgc tgctgcggat 
ccgccacgtc cttatcatca tccgcttgct 
gataaatggc tgacgactta gcatgaatcg 
gctcaagcat tatcccggta gggaattctg 
tatcatgaac cacacctttg gcgagcatct 
gatcgacaaa agaaattccg ctacgaacaa 
cacagccgta gcgataggcg cgcaaaacat 
gtattgctga taattccccg gactgaatgc 
tcatgcccag tgggatgtcc acgccttcaa 
taatccgact atgcggccag taataacgaa 
gtaatgaatc gttaaaaccc gtacgataat 
tcacttcttc aattaccgcc aggcaaccgc 
caatttgtgc cagtgcaaat atcgcctcgc 
tcaatattgc aaagtgatcg cggactaatt 
tagaatgtgc ttcataaacc attcgggtgt 
cctgcggctg ataatggata atattgctgt 
tggcaatcac acgtgttaac gcctctgtca 
tacgtaaagt attggcggca tcttcaacat 
cctcaccgcc cggaaccgga acttcggtgc 
aatctgtcgc cacactttcc gcagcaaagc 
ctggtgctaa cggtatggga tcccccgcgc 
tgaagccggc acgaacatat tcctttacca 
cattttcttg ctgccagcag tttggcccca 
gtgcaaaccc aactttatcg gcaatcgtaa 



tttcattaac ccgacactgg attaattcaa 9420 
taatttcttc cgccgccatc gtagaggtcg 9480 
tgcgtttcat aaatagtcct ttttattgtt 9540 
catactttgt gaagtattcc tttaactggg 9600 
tatcgggctg ttgtaacttg ccaaataaac 9660 
tttccacaat caacgcaata accaacgata 9720 
gaaaatgaac tttatttgtt ggccttaaca 9780 
cctcacaatg cggtattgca atagcgtgct 9840 
cttctctggc aattaatgcc tgtggccagg 9900 
cattaccgat atgggttaaa acttcgctac 9960 
acaggttagt catataccgt ccttattccg 10020 
cataaatttt atccataatc agctgatgcg 10080 
gttcaaattg tttgggaaga tactgactaa 10140 
gattcaccat catcgtttcg acgctatttt 10200 
tacgatccga caggctgtaa cgaatatcca 10260 
attttttcca gtattgcggt tcgtcgagca 10320 
tgcgattttc aggggcgata agttcctgct 10380 
gtaaagcaaa ggttaatgcg ggaccgactt 10440 
cccaataagc cgtccgggtc tggtaatcgg 10500 
tttctatcca ttgcgccagc ggctgcgctt 10560 
gatcaaattc cacacccggc tgcaccacga 10620 
gcccacgggc aataaaggcc ttttgatgcg 10680 
gggtgatgtg tactgactga atggcgctgg 10740 
caatgacata gctcagttgc tcacgctggc 10800 
aaagcacagc agctcgttcc gcaaccgttt 108 60 
aggacattga cgcatcaaga tgaattttac 10920 
gctcgacgga tttttccatc gccgcatccg 10980 
gatgatcgcc gccgagaata atgcgttcgc 11040 
aaacaaattc gcgaaagtct gccggtgtca 11100 
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ttccggtata 


accgccaaat 


tgattgacct 


ggtttgacgt 


tgcttcaatc 


agcactttgc 


11160 




gcgtgctgtt 


gcgatcaaat 


gccagcgccg 


cttcgataac 


caacggatgg 


gcagaacaga 


11220 




ctgaacatat 


gccgatatgt 


tcaccagctt 


tatgccgggc 


aattaacgtt 


ttcatgtttt 


11280 




ttccttgtta 


aatggcaggt 


gcgttatgcc 


ctgccctcgc 


agccacaatc 


ggcaatcact 


11340 




ttgctcacca 


catcgcgcat 


tgcggattta 


gccgactgca 


aataatcccg 


gggatcggtc 


11400 




gcttcagggt 


cctcggtcag 


gtaatttttt 


aacgcctgcg 


agaaggcatt 


tttcagctcc 


11460 




gttgcaacgt 


tgattttgca 


tatccccagt 


ttgatggttt 


gctgaatatc 


cttagtcgat 


11520 




aaccctgacg 


cgccatgcag 


caccagcggt 


aagttcaccc 


actggcgaat 


gttctccagt 


11580 




ctagaaaaat 


caagcgccgg 


tgcgctggca 


tacatcccat 


gagccgtgcc 


gatggcgacc 


11640 




gccagggaat 


caattccggt 


tgcctcggca 


aattcacgcg 


cctgagcggg 


gttggtgtac 


11700 




aacgcatcgg 


cttcattgac 


ttgcacatca 


tcttcctggc 


cgccaagttg 


ccccagctcc 


11760 




gcctcgacgc 


t gacatcaaa 


gcgatggcaa 


aaatccacca 


cctctttgac 


ccgtgaaata 


11820 


0 


ttttgcgcaa 


aaggcaaatg 


cgaggcgtca 


atcatgactg 


agcgcacgcc 


agaacgaacc 


11880 


1 


ttctgagcga 


tatcgtcaaa 


tttcgtgtga 


tggtcgagat 


gaattgccag 


tggatggtga 


11940 


1 y 


tattgcttcg 


ccatcgcgct 


gaccagcgcc 


aacagatttt 


ctgtaccagc 


atgagtaaat 


12000 


13 

| , i 


gtgccaggcg 


ttccggcgat 


gatgaccggc 


gcatgcaggt 


tggcagcggt 


ttctaccacc 


12060 


13 


acttgcatcg 


tttcgagatt 


gtgaatattg 


aatgccggaa 


ccgcataacc 


gccgcgctgt 


12120 
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tgtcgatacc 


acgtacattt 


tcatatcctg 


tcgtttgttt 


12180 




tcgatttcaa 


aatataatga 


aattatttgt 


ttttaaatat 


cgagataacg 


atcacaaaaa 


12240 




cgacaatatg 


aaaattattc 


gaggagtgaa 


aggcaaaaaa 


acggcctccc 


gatagggaag 


12300 




ccgt agcaaa 


gtgcgcgtgt 


ttttatgccg 


gatgcggtgt 


aaa 




12343 



<210> 20 
<211> 150 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 9551-10003 of seq id 19 
<400> 20 

Met Thr Asn Leu Phe Val Arg Ser Gly He Ser Phe Val Asp Arg Ser 
15 10 15 

Glu Val Leu Thr His He Gly Asn Glu Met Leu Ala Lys Gly Val Val 
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20 

His Asp Thr Trp Pro 
35 

Thr Gly lie Met Leu 
50 

Ala lie His Ala Lys 
65 

Lys Val His Phe Gin 
85 

Leu Val lie Ala Leu 
100 

Leu Arg Cys Leu Phe 
115 

Leu lie Thr Leu Pro 
130 

Val Leu Asp Ser Asp 
145 



25 

Gin Ala Leu He Ala 
40 

Glu Gin His Ala He 
55 

Ser Ser Ala He Tyr 
70 

Gin Ala Asp Asp Asp 
90 

He Val Glu Asn Pro 
105 

Gly Lys Leu Gin Gin 

120 

Glu Thr Gin Leu Lys 
135 

Glu 
150 



30 

Arg Glu Ala Glu Phe Pro 
45 

Ala He Pro His Cys Glu 
60 

Leu Leu Arg Pro Thr Asn 
75 80 

Asn Asp Val Ala Val Ser 
95 

Gin Gin Gin Leu Lys Leu 
110 

Pro Asp He Val Glu Thr 
125 

Glu Tyr Phe Thr Lys Tyr 
140 



<210> 21 
<211> 451 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 7877-9232 of seq id 19 
<400> 21 

Met Phe Ser Glu Val Met Arg Tyr He Leu Asp Leu Gly Pro Thr Val 
15 10 15 

Met Leu Pro He Val He He He Phe Ser Lys He Leu Gly Met Lys 
20 25 30 

Ala Gly Asp Cys Phe Lys Ala Gly Leu His He Gly He Gly Phe Val 
35 40 45 

Gly He Gly Leu Val He Gly Leu Met Leu Asp Ser He Gly Pro Ala 
50 55 60 

Ala Lys Ala Met Ala Glu Asn Phe Asp Leu Asn Leu His Val Val Asp 
65 70 75 80 

Val Gly Trp Pro Gly Ser Ser Pro Met Thr Trp Ala Ser Gin He Ala 
85 90 95 



Leu Val Ala He Pro He Ala He Leu Val Asn Val Ala Met Leu Leu 
100 105 HO 
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Thr Arg Met Thr Arg Val Val 
115 



Asn Val Asp He Trp Asn He Trp His 
120 125 



Met Thr Phe Thr Gly Ala Leu 
130 135 



Leu His Leu Ala Thr Gly Ser Trp Met 

140 



He 
145 



Gly Met Ala Gly 



Val Val He His Ala Ala Phe Val Tyr Lys Leu 
150 155 160 



Gly Asp Trp Phe Ala Arg Asp 
165 

He Ala He Pro His Gly Thr 
180 



Thr Arg Asn Phe Phe Glu Leu Glu Gly 
170 175 

Ser Ala Tyr Met Gly Pro He Ala Val 
185 190 



Leu Val Asp Ala He He Glu 
195 



Lys He Pro Gly Val Asn Arg He Lys 
200 205 



Phe Ser Ala Asp Asp lie Gin 
210 215 



Arg Lys Phe Gly Pro Phe Gly Glu Pro 
220 



Val 
225 



Thr Val Gly Phe 



Val Met Gly Leu He He Gly He Leu Ala Gly 
230 235 240 



Tyr Asp Val Lys Gly 
245 



Val Leu Gin Leu Ala Val Lys Thr Ala Ala Val 
250 255 



Met Leu Leu Met Pro Arg Val 
260 

Pro lie Ala Lys Gin Ala Arg 
275 



He Lys Pro He Met Asp Gly Leu Thr 

265 270 

Ser Arg Leu Gin Ala Lys Phe Gly Gly 
280 285 



Gin Glu Phe Leu lie Gly Leu 
290 295 



Asp Pro Ala Leu Leu Leu Gly His Thr 
300 



Ala 
305 



Val Val Ser Ala 



Ser Leu He Phe He Pro Leu Thr He Leu He 
310 315 320 



Ala Val Cys Val Pro Gly Asn 
325 



Gin Val Leu Pro Phe Gly Asp Leu Ala 
330 335 



Thr lie Gly Phe Phe 
340 



Val Ala Met Ala Val Ala Val His Arg Gly Asn 
345 350 



Leu Phe Arg Thr Leu He Ser 
355 



Gly Val He He Met Ser He Thr Leu 
360 365 



Trp He Ala Thr Gin Thr He 
370 375 



Gly Leu His Thr Gin Leu Ala Ala Asn 
380 



Ala 
385 



Gly Ala Leu Lys 



Ala Gly Gly Met Val Ala Ser Met Asp Gin Gly 
390 395 400 



Gly Ser Pro He Thr Trp Leu Leu He Gin Val Phe Ser Pro Gin Asn 
405 410 415 
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He Pro Gly Phe He He He Gly Ala He Tyr Leu Thr Gly He Phe 
420 425 430 

Met Thr Trp Arg Arg Ala Arg Gly Phe He Lys Gin Glu Lys Val Val 
435 440 445 

Leu Ala Glu 
450 

<210> 22 
<211> 10776 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (9140) . . (10645) 
<400> 22 



gaacataagg 


gaaaccagta 


ttcacgctgg 


atcagcgtcg 


ttttaggtga 


gttgttaata 


60 


aagatttgga 


attgtgacac 


agtgcaaatt 


cagacacata 


aaaaaacgtc 


atcgcttgca 


120 


ttagaaaggt 


ttctggccga 


ccttataacc 


attaattacg 


aagcgcaaaa 


aaaataatat 


180 


ttcctcattt 


tccacagtga 


agtgattaac 


tatgctgatt 


ccgtcaaaac 


taagtcgtcc 


240 


ggttcgactc 


gaccataccg 


tggttcgtga 


gcgcctgctg 


gctaaacttt 


ccggcgcgaa 


300 


caacttccgg 


ctggcgctga 


tcacgagtcc 


tgcgggctac 


ggaaagacca 


ccctcatttc 


360 


ccagtgggcg 


gcaggcaaaa 


acgatatcgg 


ctggtactcg 


ctggatgaag 


gtgataacca 


420 


gcaagagcgt 


ttcgccagct 


atctcattgc 


cgccgtgcag 


caggcaacca 


acggtcactg 


480 


tgcgatatgt 


gagacgatgg 


cgcaaaaacg 


gcaatatgcc 


agcctgacgt 


cactcttcgc 


540 


ccagcttttc 


attgagctgg 


cggaatggca 


tagcccactt 


tatctggtca 


tcgatgacta 


600 


tcatctgatc 


actaatccag 


tgatccacga 


gtcaatgcgc 


ttctttattc 


gccatcaacc 


660 


agaaaatctc 


accctggtgg 


tgttgtcacg 


caaccttccg 


caactgggca 


ttgccaatct 


720 


gcgtgttcgt 


gat caactgc 


tggaaattgg 


cagtcagcaa 


ctggcattta 


cccatcagga 


780 


agcgaagcag 


ttttttgatt 


gccgtctgtc 


atcgccgatt 


gaagccgcag 


aaagcagtcg 


840 


gatttgcgat 


gacgtttccg 


gttgggcgac 


ggcactacag 


ctaatcgccc 


tctccgcccg 


900 


gcagaatacc 


cact cagccc 


ataagtcggc 


acgccgcctg 


gcgggaatca 


atgccagcca 


960 


tctttcggat 


tatctggtcg 


atgaggtttt 


ggataacgtc 


gatctcgcaa 


cgcgccattt 


1020 


tctgttgaaa 


agcgccattt 


tgcgctcaat 


gaacgatgcc 


ctcatcaccc 


gtgtgaccgg 


1080 


cgaagaaaac 


gggcaaatgc 


gcctcgaaga 


gattgagcgt 


caggggctgt 


ttttacagcg 


1140 
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gatggatgat 


aceggegagt 


ggttctgcta 


tcacccgctg 


tttggtaact 


tcctgcgcca 


1200 


gcgctgccag 


tgggaact gg 


eggeggaget 


geeggaaate 


caccgt gecg 


ccgcagaaag 


1260 


ctggatggcc 


cagggattt c 


ccagcgaagc 


aattcatcat 


gcgctggcgg 


caggegatge 


1320 


gctgatgctg 


cgegatatte 


tgettaatea 


cgcctggagt 


ctgttcaacc 


atagegaact 


1380 


gtcgct get g 


gaagagt cgc 


tt aaggcect 


gccgtgggac 


agettgetgg 


aaaatccgea 


1440 


gtt ggt gt t a 


ttgcaggcgt 


ggct gatgea 


aagecaacat 


cgctacggcg 


aagttaacac 


1500 


pr'hnr'l'srfr'r' 

OULy L< Lay 'oL- 


r , rri~n'f~*'hrf3A[^' 
v y lu ^ uy ciciL* 


Pii _ rT; :; }^Pi'f"r" , ;^;=i 

a u y u a ci ^ ^ cj. cl 


y y uv^ci c ^ — ay u. 


crascrac'HC'pa 

Ci Ca Ci v-x- Ci ' — - Ci 


tgeaegcaga 


1560 


att t aacget 


c tgcgcgccc 


aggt ggegat 


taacgatggt 


aat ccggatg 


aagcggaacg 


1620 


y c» cyy^acict.ci 


r'trrrrr'Ar'tan 

> c y y l» ci c^ luu 


a a na apt app 

ci uyuyL-Ly^Vj 


CiCCHHCICtnG 


tt ct at agee 


gcat tgt ggc 


1680 


aarpt caat cr 

Ci Ci ' — - C^ C ^-^ y ^ ^ 


c t cf cr cr t era a a 


tgctgcactg 


caaaggegaa 


ttgacccgct 


cact ggeget 


1740 


actcyi^ctyc^cict. 


cj. ^ ^y ^quu 


t an pa PfTppa 


crpa prrat" crt c 


tggcact a eg 


ctttgtggag 


1800 


l. u Lau l. o c^cl y 


c^ ci uuu uy aua 


1 t rt attt ar 

c c c^ c y c c c y 


Ci C-L ^wj ^-J ^ <-r 


- \j ^ Ci C-l Ci \_-» w 


eat crcfcraaac 


1860 


JL.aJyaaa.d.a 


ULu c- ' ^QU l ■ 


taatpaapaa 


(Tpfldpatr'tG 

O M. V*j L>1 w O w 


gaacagct gc 


caatgeatga 


1920 


at t t et not a 


CaP^ttCQtCT 

W C* Cl C C c^ cj V- w 


cgcagctgtt 


a.t gggect gg 


gcgcQgctgg 


at gaagcega 


1980 


^ rrfTT'l - c n n c n 
ay uLuy* y 


c- y La.yL.uyy a. 


c Ly ctay c ^— - : — l. 


rri - r*n"h P'M" 3 "h 


v - ci ^ — - ci ci y 


a a ca get tea 


2040 






qq <— y L- V- U U L 


nrrr , r , r , ni"rfn'1" 

yyv^^ — v-- y c y y c 


n , r^"l - 1"'r"^icrf^1~a 

y ci c c ^ ci cj ci c ci. 


acgcccgtag 


2100 




L-yLL-Lyyaaa 


ciL^o L,y\_- uy yy 


y ci ci ^yyv^ciciCyi 


tatcaracrca 

CJ. L^. Ci Ci V> CJ 


act g gat etc 


2160 


c a. a.uy vL/Lia o 


^ at pprrrrrr 


taatttapttr 

C CJ Ci C C C Cl — ' L- Cj 


gcaaat gacc 


ggegat aaag 


cc gee get gc 


2220 


r*3sr*tcrn'tt'n' 

Ci Cl C^ ^ ~J 


cTf\~ c r~\~ Pi can 

y C C^ Ci C CL y CX 


*w C. Ci Cl Ci — ■ Ci y CJ. 


gt t t gcgaac 


aaccacttcc 


tgeaaggtea 


2280 




;ittf"Tr , rT*rftn' 

ci c uuou y c y 


r^nr , ^^^'l~r , 't - t* 

Cl C- Cl Cl Ci. C ^ C I— 


y ^ MM y — y y 


c c c cj d ci c> cj y 


cagaaat t gt 


2340 


tatcas^iapia 

^ — - C C^ y Oi y Cl 


' — • Cl C-i V*- Cj CI d Cl 


3 1" CrOPCCfCf^iCf 

Cl v — Cj \ — ■ w Ci w 


t r*t" cfpcicfi - 1 q 


at gage gate 


t caacegtaa 


2400 


ret att art" a 

C^- C^ U UU w c. Cj 


cttaat caac 


tgt act ggca 


ggccggacgt 


aaaagtgacg 


cccagcgcgt 


2460 


gttgctggac 


gcatt aaaac 


t ggcgaat eg 


caceggat t t 


at c age cat t 


ttgt cat cga 


2520 


aggegaageg 


atggcgcaac 


aactgegtea 


gctgattcag 


ettaataege 


tgeeggaact 


2580 


ggaacagcat 


cgcgcgcagc 


gtattctgcg 


agaaatcaat 


caacatcatc 


ggcataaatt 


2640 


cgcccatttc 


gatgagaatt 


tcgttgaacg 


tetgetaaat 


catcctgaag 


tacctgaact 


2700 


gatccgcacc 


agcccgctga 


cgcaacgtga 


atggcaggta 


ctggggctga 


tctactctgg 


2760 


ttacagcaat 


gagcaaattg 


ceggagaact 


ggaagtcgcg 


gcaaccacca 


teaaaacgea 


2820 
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tatccgcaat ctgtatcaga aactcggcgt 
ccagcaattg ctgaagatga tggggtacgg 
tccggcttac atctctgcat cattcaatgc 
aactaaaccg caccggcaag aaacgctcca 
agggatgggc gaccgtaaat tcccccgcgc 
cagcaagata ttcccccacc gccgccgtgc 
actgtgccgc aaccacctcg gcactgacgc 
tgatattttc actttcgact tcaagcgaga 
ggttatgaat attctgttca tgcagggaaa 
cagcaacatg gcgcggcaca ccagctaata 
cgcgctcgcc aagttgcaag gtgttaaacg 
caccgcctcc ggcagggtaa aaaccgtggc 
ttttcgccag cagcggctcc agcacccggc 
atcggtcgcc gcgctcactt caacacgcga 
caccgtttgc agcaccagcg tacaacttcc 
gccgcgcacg gtgccgggcc ggaagagcag 
ggttgctccg caaatttccg tcgccgcctt 
cggtttcgcc cgcccggcac gaatgctggt 
caggctcagc gccgagcgca ggatctgccc 
aatcatcctt ttcatcattt atccttttac 
ttccaccaga tcgctttgtg ccgccatcac 
ttcgtcgatc acttcggcat ctttacggca 
ttccacgctg aacagttttt tcgctttagt 
gcacgaacag aacgactctt catttcccag 
cgaaccggga ataattccat attgaccagc 
gtagatctct tcaccaaagt gctgttcttt 
ttccatcgcc agcgtttgtg gctgtctgac 
taccacgttt tccatcatcg catcgcggtt 
ggctttcagg taatcatcaa agtattccgt 



ggcccatcgc caggatgcgg tacaacacgc 2880 
cgtgtaagtt tagccggata acgcgccaga 2940 
tcacccgcgt tacgccatct gtttctatca 3000 
ccaccgcgat attggtcagc agatggcatg 3060 
ccgccagcgc catcggtagc accagttggt 3120 
ttgccaggta gcgtttcacc tctttcacca 3180 
gcttttcacc gacgacaaaa aagcgttcgg 3240 
cggtattacc cggcccctgg tcgcgcggca 3300 
aactccccgc cagtgtagcg atttcacgct 3360 
gaacttctcc acgcatctgc acaatgttcc 3420 
atgccacggg cgagacttcc gttgccacca 3480 
gtaacagcgt ggtttgctga tgaattccta 3540 
ggataaaatc cgaggcggcg ccgacgggtt 3600 
aggtccatcg gcaaaccaca gcgcgggcag 3660 
ggcgctaccg atagcaaagc ggtaatcgcc 3720 
acgctgcgac cccagctccg cgccttccac 3780 
taccgcggtc agatgctggc gcaacagccc 3840 
gatggtaaat ggctggccgg ttatcatcga 3900 
gccaccttcg ccctgtgcgc catccagcgc 3960 
gcacaccacc tgacgcaggg tatagataac 4020 
cgcatcaata tctttatacg ccatcgggat 4080 
ttccacatgc gcggtggcac gaatttgatc 4140 
tcggctcatt acccgcccgg caccgtggct 4200 
cccacggacg ataaagcttt ttgctcccat 4260 
acgcgcagac accgcgcctt tacgcgtcac 4320 
ttgcacatag ttgtggtgac agttgatctc 4380 
cgttttctgc gtaatgctct gcaatgccgt 4440 
aaggctggca aaaagctgcg cccaggccac 4500 
accttccata aagtacgcca gatcacgcga 4560 





cggcaacgtc 


tcaagcgttt 




gatggcgtta 


ccaattccgc 




atcaaggcag 


atttcaataa 




attggtattc 


aggaaacggg 




agcccattta 


gcatcgacgt 




acggccagtg 


gtacgcccgt 




gttttcaggc 


aggtcttccg 




atccacgccc 


accgccgccg 




ggaaccttta 


cccaggtgta 


.. -fj: 


cttcgccgta 


ttaataagtt 


a* ; 7, 


cattt ttacc 


ggggcatttt 


■5; » f | 

I X 
? - 


tcgttgtttg 


ctgtcctgat 


in 

4^ 


attttttaat 


tcattgtttt 


1 : I 


cgcaaagcca 


atttaccgat 


ri 

f ; ! 


aaacagtggc 


ttttggcttt 


gctggtcaaa 


atggcgtccg 




gactggaatt 


gttgcacgac 


fi 


tcgccagcgt 


ttcgccagaa 




gggatttcga 


agaggtctac 




cagaaaaaga 


agactattta 




ggtttctgct 


cgcagaagcg 




gcaaaaaaga 


acagccgcgc 




gttataacgc 


catcgccagc 




agtccggcat 


tgccacgcgt 




tggcgatcaa 


a tcccgcgcg 




ttctggcgcg 


a cgcatctta 




tggaagtgaa 


ctgcgccacc 




taaaaggcgc 


gtttaccggg 





yi 


cctgcatctc 


tttttgtgcc 


gtgaaccgga 


gtgcagcata 


agtggttacc 


ggttcccagc 


gatatttttg 


cgttaaccac 


taacaggtgg 


attttcccag 


gcggcacggc 


cgtttcaatc 


ccgttaacgc 


ggtacgcagc 


gaataatcgc 


ccctttggtc 


catcaggcat 


taccgcaata 


gctgacgcgc 


atcggcctct 


cagtggtcag 


taattcgtaa 


aattgcaacc 


gtcgtgccag 


aaaaaagatt 


atatctttac 


aatgaaatat 


cgtcttttat 


gtcggtaccg 


tactggatta 


acactctgtt 


tatgccagca 


gcccgctcgc 


gctcgctatt 


acagaagtgg 


tgagcgttga 


gcctgcctgc 


atgatttcgc 


attcacatca 


ccaccggtac 


cgttacctgc 


ccgcccggct 


ggcccaggtg 


aagtaacgat 


cgctttgccg 


aggaacgcca 


aacccccact 


tcaaccgcat 


ccgattctgc 


ttaacggtcc 


gagttaaaac 


aggcgcggca 


ctgcgcggcg 


ataccgccat 


gcgcgggaat 


ctcgtgaagg 



agatcgataa agtaagtccc 4620 
atccacacct ggtccgactc 4680 
gttcccaggt gtttatagtt 4740 
tgataaccgg cttcaagctc 4800 
gcacctttat cacgtttaca 4860 
gcctgacgca gctctgccag 4920 
gcgttcattc cacagccaat 4 980 
gggatcacgc taccaatggt 5040 
tgtttgaaaa taaacggcat 5100 
accggcacgc ctttggtcca 5160 
ttcattttgt ttttctcttt 5220 
aaaattaaat aagcagctta 5280 
gtccgtaacc ggagatttcc 5340 
aaggatatct aagatgcgta 5400 
tgccgggcgc ggcagtcagc 5460 
agaatcgttg gtcatcgatc 5520 
tgaaacgctt aaacgcgata 5580 
gattgaactg cataacccgt 5640 
ccgtggttac gagtttcagc 5700 
ccacgtcgcg cagatttgct 5760 
gatacaatct tcacctccgc 5820 
tatcgatctc gatttaagcc 5880 
gcaaacgctt gattttctta 5940 
gattgagcag atcgaaaaag 6000 
aaccggcgcg ggcaagtcat 6060 
tcagtttagc ggcgcgtttg 6120 
gtcgacgctg tttggtcatg 6180 
tttattacgc agcgccaacg 6240 
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gcggaatgtt 


gtttcttgat 


gagattggcg 


tgaaagccat 


tgaagagaaa 


accttttacc 


atttt cagct 


tatcgccgga 


acggtgcgcg 


ttcgcgaaga 


tctgtacgcg 


cggatcaatc 


agcgccagga 


agatattgaa 


ccgaacctgg 


ctggcgacag 


cgtgcgtttt 


aacaccgaag 


ctccccaggc 


aacatggcgc 


ggtaactttc 


ccacctttgc 


cactagcgga 


cgcatcactc 


tgcgctataa 


ctggcaggag 


agccgcccct 


cagaaaacat 


cgatctcttc 


gaccgtatgc 


aggcaaagtc 


gctttccgca 


gccggacgcc 


ccagcgtcaa 


tgacgcggat 


cggctacgca 


aagccgtgca 


cgatcagcac 


agctccagtt 


cgcttactgg 


cggcggggcg 


tcggtgtaga 


tgaccatcgc 


gttacggcca 


aatttcgagt 


tctcaataat 


ggcgcgtttg 


gtgcgaactt 


cgctatcgat 


gccgcttatc 


cccagaatgc 


cgagcgtcgc 


ttcgccaatg 


atcccgccat 


tgatgcgaaa 


atcttctttt 


accatcaacg 


tgcgcaaatt 


gctgtgattg 


agcagtgcgt 


cgataaacag 


cgtcgagcca 


ttggggattt 


tttcttcggt 


ctgggtggcc 


ttgcgatcgt 


gcgccgcacc 


gccatgatgg 


cgcaggatca 


ggcgaatagt 


ctgcgggctg 


acggagaaat 


cctgctgttt 


aaccagttcg 


ataataccgt 


ccctggaatt 


attttcgttt 


tcgcgcattg 


acggctaacc 


cggcgatgtg 


tgctccgttc 


ccggcgacaa 


tccagatcag 


cgcaaagata 


tgcggatcgc 


gttcgccacg 


tagccagacg 



aactgggcgc agacgaacag gcaatgctgc 6300 
cgtttggcag cgatcgccag gtgagcagtg 6360 
atttgcgcca gctggttgcc gaaggcaaat 6420 
tctggacctt caccctgccg ggtctacgcc 6480 
attatgaagt ggagcgccac gcctcactca 6540 
cgcggcgcgc ctggttggct tttgcgacct 6600 
gcgaactttc tgccagcgtc acgcggatgg 6660 
tggacgtggt tgaagatgag ataaaccgtc 6720 
ccgcgcttac ggcgttgctg ggcgcagagg 6780 
aactggaaca cgttatcgct atctgccgcc 6840 
agctttttga cgtttcgcgc cagggcaaag 6900 
aatacctggc gcgttttggt ctgacgtggg 6960 
gaatatggtg gtccgtcagc acctgcatca 7020 
cggcatctac catgctgatg ctgcccatat 7080 
gatcgacaac cagcataacg tggcgcgagt 7140 
cgtggtaatc gaactccagc agcgagccgt 7200 
cgaaatcaag gcggaactgg gagataaaat 7260 
cgcggctgcg taattcgcca ccggcgagaa 7320 
tgttagcaac gttgagattg ttggtgacaa 7380 
gcgctaccgc ttccggcgtg gtgccgatat 7440 
gctccgccac tttgcgggcg atgcgctctt 7500 
gccacggcgt gttaaccgaa ctggaaggca 7560 
ggttttgctc cgccagctca ttgaggtcgc 7620 
gctctaccag ctcttcggta ctgacataac 7680 
tgtgacgttg tgtttgtttc atttataaat 7740 
agcgaatcaa caaaagccat cgctaaaccc 7800 
gccatcgaca tcccaaacaa atcaaaccat 7860 
attaacccac gttgcaggta aatgccactt 7920 
tagcccatca gcgcatacac cacgccagaa 7980 
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agcccgccaa 


accacggccc 


gctgaatttt 


ataagcgtaa 


tgacaattag 


cttaccgcta 


taccaccacc 


agagcaggtt 


aaagaggata 


gtgaagtaac 


gccagaactc 


aaatttcagt 


atcacttcct 


gatcgccgag 


aatttgcatg 


atcacccagg 


ttaccggacc 


tgcgcgttca 


taatgcaggc 


cactgccggt 


atggcctgcc 


gccgggtttt 


cgagaaaacg 


cgccacgtcc 


gccagccaga 


catcgctttg 


gttatgttgt 


atgtaatcaa 


caaacgcctg 


cgccacgcgg 


gttgctgtcg 


cttattccac 


acaaaagggg 


cctctgcggg 


aaactgacgt 


tgccaggctt 


cgtagccctg 


ttgcagcaga 


tactgcgccg 


tcaccatcac 


cggagtgtca 


aagtcgttat 


ttaaatggaa 


agcctgcacc 


gcatgtccca 


ccagcaccgc 


ctctttttcc 


tgcaacttct 


actgatccat 


ccgtctctct 


ttctttacaa 


gtcgaagcgg 


cagataaacg 


ccataatgtt 


gttacctaaa 


gcgcgattct 


ttgctaatat 


gaaagtgaat 


gagggcagc , 


atg gaa acc 




Met Glu Thr 



1 

ggc ate aat ggt get ggt ate gcg 
Gly lie Asn Gly Ala Gly lie Ala 
15 

tec gtg ctg atg ctg gag gcg cag 
Ser Val Leu Met Leu Glu Ala Gin 
30 35 

gec agt tea aaa etc att cac ggt 
Ala Ser Ser Lys Leu lie His Gly 
45 50 

gaa ttc cgc ctg gtc age gag gcg 
Glu Phe Arg Leu Val Ser Glu Ala 



tgetgeacat ageegcttaa cagggegctg 8040 

ccgaggcgtt tttccaccgc accgccgaga 8100 

tgcatcagcg agaagtgeat taacgcgtgg 8160 

gttggatcga atggccaggc cagccataac 8220 

gcaataaaca ccaccacgca ggegatcate 8280 

egcaaggegg caaagaaagg ataaeggega 8340 

tgccagctcg ccgccagata aegeggatet 8400 

gcccgtacgc gctcggcctg ggactcatcc 8460 

tgaatcgtga ggataacacc ctgcgtcgcc 8520 

gggttagcaa aagaggtaat catcaacatc 8580 

acagtataaa gcgttacgcg ccgtacgcca 8640 

caaagccgcc gtcaatgeta tagaccacat 8700 

cgcctttgct getattgecg tgataacaca 8760 

caegcataaa agcgcccagc gtgtcgttgg 8820 

ttgegaaact ctgtggatcg cgaatatcga 8880 

ggtgcgcgtc ggcaacgtta atacattcga 8940 

acaagtgggc aaatttaccg cacagtttac 9000 

atacatatca ctctaaaatg ttttttcaat 9060 

gttcgataac gaacatttat gagctttaac 9120 

aaa gat ctg att gtg ata ggg ggc 9172 
Lys Asp Leu He Val He Gly Gly 
5 10 

gca gac gee get gga cgc ggt tta 9220 
Ala Asp Ala Ala Gly Arg Gly Leu 
20 25 

gat etc get tgc gcg acc tct tec 9268 
Asp Leu Ala Cys Ala Thr Ser Ser 
40 

ggc ctg cgc tac ctt gag cac tat 9316 
Gly Leu Arg Tyr Leu Glu His Tyr 
55 

ctg get gaa cgt gaa gtg ctg ctg 9364 
Leu Ala Glu Arg Glu Val Leu Leu 



96 



60 

aaa atg gcc 
Lys Met Ala 



cgt ccg cat 
Arg Pro His 



tac gat cat 
Tyr Asp His 
110 

cgt ttt ggc 
Arg Phe Gly 
125 

gaa tat tct 
Glu Tyr Ser 
140 

gcc cag atg 
Ala Gin Met 



gcc acc tct 
Ala Thr Ser 



gat ate gat 
Asp lie Asp 
190 

aac gcc acc 
Asn Ala Thr 
205 

ctg cct teg 
Leu Pro Ser 
220 

gtg ccg cgc 
Val Pro Arg 



gat aaa cgt 
Asp Lys Arg 



ate ggc act 
He Gly Thr 
270 

att gaa gag 
He Glu Glu 
285 



65 

ccg cat ate 
Pro His He 
80 

ctg cgc ccg 
Leu Arg Pro 
95 

ctg ggt aaa 
Leu Gly Lys 



gca aat tea 
Ala Asn Ser 



gac tgt tgg 
Asp Cys Trp 
145 

gtg gtg cgt 
Val Val Arg 
160 

get cgc cgc 
Ala Arg Arg 
175 

acc ggc aaa 
Thr Gly Lys 



ggc ccg tgg 
Gly Pro Trp 



cct tat ggc 
Pro Tyr Gly 
225 

gtg cat acc 
Val His Thr 
240 

att gtg ttc 
He Val Phe 
255 

acc gat gtc 
Thr Asp Val 



agt gaa ate 
Ser Glu He 



gcc ttc ccg 
Ala Phe Pro 



gcg tgg atg 
Ala Trp Met 
100 

cgc acc age 
Arg Thr Ser 
115 

gtg tta aaa 
Val Leu Lys 
130 

gta gac gac 
Val Asp Asp 



aaa ggc ggc 
Lys Gly Gly 



gaa aac ggc 
Glu Asn Gly 
180 

aaa tat age 
Lys Tyr Ser 
195 

gtg aaa cag 
Val Lys Gin 
210 

att cgc ctg 
He Arg Leu 



cag aag caa 
Gin Lys Gin 



gtg ate ccg 
Val He Pro 
260 

gag tac aaa 
Glu Tyr Lys 
275 

aat tac ctg 
Asn Tyr Leu 
290 



70 

atg cgt ttt 
Met Arg Phe 
85 

att cgc att 
He Arg He 



ttg ccg gga 
Leu Pro Gly 



ccg gaa att 
Pro Glu He 
135 

gcc cgt ctg 
Ala Arg Leu 
150 

gaa gtg ctt 
Glu Val Leu 
165 

ctg tgg att 
Leu Trp He 



tgg caa gcg 
Trp Gin Ala 



ttc ttc gac 
Phe Phe Asp 
215 

ate aaa ggc 
He Lys Gly 
230 

gcc tac att 
Ala Tyr He 
245 

tgg atg gac 
Trp Met Asp 



ggc gat ccg 
Gly Asp Pro 



ctg aat gtg 
Leu Asn Val 
295 



cgc ctg cca 
Arg Leu Pro 
90 

ggt ctg ttt 
Gly Leu Phe 
105 

tea act ggt 
Ser Thr Gly 
120 

aag cgc gga 
Lys Arg Gly 



gta etc gcc 
Val Leu Ala 



act egg act 
Thr Arg Thr 
170 

gtg gaa gcg 
Val Glu Ala 
185 

cgc ggc ttg 
Arg Gly Leu 
200 

gac ggg atg 
Asp Gly Met 



age cat att 
Ser His He 



ctg caa aac 
Leu Gin Asn 
250 

gag ttt tec 
Glu Phe Ser 
265 

aaa gcg gtg 
Lys Ala Val 
280 

tat aac acg 
Tyr Asn Thr 
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cat 9412 
His 



atg 9460 
Met 



ttg 9508 
Leu 



ttc 9556 
Phe 



aac 9604 

Asn 

155 

cgc 9652 
Arg 



gaa 9700 
Glu 



gtt 9748 
Val 



cat 9796 
His 



gtg 9844 

Val 

235 

gaa 9892 
Glu 



ate 9940 
He 



aag 9988 
Lys 



cac 10036 
His 
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ttt aaa aag 
Phe Lys Lys 
300 

gtg cgt ccg 
Val Arg Pro 



cgt gat tac 
Arg Asp Tyr 



ctg teg gta 
Leu Ser Val 
350 

cat gcg ctg 
His Ala Leu 
365 

tgg acg aaa 
Trp Thr Lys 
380 

gac gat tat 
Asp Asp Tyr 



teg ctg gcg 
Ser Leu Ala 



ctg etc ggc 
Leu Leu Gly 
430 

cat gag ttc 
His Glu Phe 
445 

gtc cgc cgc 
Val Arg Arg 
460 

tgg eta aat 
Trp Leu Asn 



cag tta age 
Gin Leu Ser 
305 

ctg tgt gat 
Leu Cys Asp 
320 

ace ctt gat 
Thr Leu Asp 
335 

ttc ggc ggt 
Phe Gly Gly 



gaa aaa eta 
Glu Lys Leu 



gag agt gtg 
Glu Ser Val 
385 

gee get cgc 
Ala Ala Arg 
400 

cgt cat tac 
Arg His Tyr 
415 

aat gcg gga 
Asn Ala Gly 



tac gaa gcg 
Tyr Glu Ala 



gec gac gac 
Ala Asp Asp 
465 

gcg gat caa 
Ala Asp Gin 
480 



cgt gac gat 
Arg Asp Asp 



gat gag tec 
Asp Glu Ser 



att cat gat 
lie His Asp 
340 

aag ctg acc 
Lys Leu Thr 
355 

acg ccg tat 
Thr Pro Tyr 
370 

eta ccg ggt 
Leu Pro Gly 



ctg cgc cgc 
Leu Arg Arg 



get cgc act 
Ala Arg Thr 
420 

acg gta age 
Thr Val Ser 
435 

gag ctg aaa 
Glu Leu Lys 
450 

gec ctg tgg 
Ala Leu Trp 



caa tct cgt 
Gin Ser Arg 



ate gtc tgg 
He Val Trp 
310 

gac teg ccg 
Asp Ser Pro 
325 

gaa aat ggc 
Glu Asn Gly 



acc tac cga 
Thr Tyr Arg 



tat cag ggt 
Tyr Gin Gly 
375 

ggc gee att 
Gly Ala He 
390 

cgc tat ccg 
Arg Tyr Pro 
405 

tac ggc age 
Tyr Gly Ser 



gat etc ggg 
Asp Leu Gly 



tac ctg gtg 
Tyr Leu Val 
455 

cgt cgc aca 
Arg Arg Thr 
470 

gtg agt cag 
Val Ser Gin 
485 



acc tac tec 
Thr Tyr Ser 



cag get att 
Gin Ala He 
330 

aaa gca ccg 
Lys Ala Pro 
345 

aaa ctg gcg 
Lys Leu Ala 
360 

att ggc ccg 
He Gly Pro 



gaa ggc gac 
Glu Gly Asp 



ttc ctg act 
Phe Leu Thr 
410 

aac age gag 
Asn Ser Glu 
425 

gaa gat ttc 
Glu Asp Phe 
440 

gat cac gaa 
Asp His Glu 



aaa caa ggc 
Lys Gin Gly 



tgg ctg gtg 
Trp Leu Val 
490 



ggt 10084 

Gly 

315 

acc 10132 
Thr 



ctg 10180 
Leu 



gaa 10228 
Glu 



gca 10276 
Ala 



cgc 10324 

Arg 

395 

gaa 10372 
Glu 



ctg 10420 
Leu 



ggt 10468 
Gly 



tgg 10516 
Trp 



atg 10564 

Met 

475 

gag 10612 
Glu 



tat acg cag cag agg tta teg ctg gcg teg taa attaaegtaa ggtgatcagg 10665 
Tyr Thr Gin Gin Arg Leu Ser Leu Ala Ser 
495 500 



tcagatttca atctggcctg agactgatga caaacacaaa actgectgat gcgctacgct 10725 
tatcaggect acgtggttta tgcaatatat tgaatttgea tggtcttgta g 10776 
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<210> 23 
<211> 501 
<212> PRT 

<213> Escherichia coli 
<400> 23 

Met Glu Thr Lys Asp Leu lie Val He Gly Gly Gly He Asn Gly Ala 
15 10 15 

Gly He Ala Ala Asp Ala Ala Gly Arg Gly Leu Ser Val Leu Met Leu 
20 25 30 

Glu Ala Gin Asp Leu Ala Cys Ala Thr Ser Ser Ala Ser Ser Lys Leu 
35 40 45 

He His Gly Gly Leu Arg Tyr Leu Glu His Tyr Glu Phe Arg Leu Val 
50 55 60 

Ser Glu Ala Leu Ala Glu Arg Glu Val Leu Leu Lys Met Ala Pro His 
65 70 75 80 

He Ala Phe Pro Met Arg Phe Arg Leu Pro His Arg Pro His Leu Arg 
85 90 95 

Pro Ala Trp Met He Arg He Gly Leu Phe Met Tyr Asp His Leu Gly 
100 105 110 

Lys Arg Thr Ser Leu Pro Gly Ser Thr Gly Leu Arg Phe Gly Ala Asn 
115 120 125 

Ser Val Leu Lys Pro Glu He Lys Arg Gly Phe Glu Tyr Ser Asp Cys 
130 135 140 

Trp Val Asp Asp Ala Arg Leu Val Leu Ala Asn Ala Gin Met Val Val 
145 150 155 160 

Arg Lys Gly Gly Glu Val Leu Thr Arg Thr Arg Ala Thr Ser Ala Arg 
165 170 175 

Arg Glu Asn Gly Leu Trp lie Val Glu Ala Glu Asp He Asp Thr Gly 
180 185 190 

Lys Lys Tyr Ser Trp Gin Ala Arg Gly Leu Val Asn Ala Thr Gly Pro 
195 200 205 

Trp Val Lys Gin Phe Phe Asp Asp Gly Met His Leu Pro Ser Pro Tyr 
210 215 220 

Gly He Arg Leu He Lys Gly Ser His He Val Val Pro Arg Val His 
225 230 235 240 

Thr Gin Lys Gin Ala Tyr He Leu Gin Asn Glu Asp Lys Arg He Val 
245 250 255 

Phe Val He Pro Trp Met Asp Glu Phe Ser He He Gly Thr Thr Asp 
260 265 270 
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Val Glu Tyr Lys Gly Asp Pro Lys Ala Val Lys lie Glu Glu Ser Glu 
275 280 285 

He Asn Tyr Leu Leu Asn Val Tyr Asn Thr His Phe Lys Lys Gin Leu 
290 295 300 

Ser Arg Asp Asp He Val Trp Thr Tyr Ser Gly Val Arg Pro Leu Cys 
305 310 315 320 

Asp Asp Glu Ser Asp Ser Pro Gin Ala He Thr Arg Asp Tyr Thr Leu 
325 330 335 

Asp He His Asp Glu Asn Gly Lys Ala Pro Leu Leu Ser Val Phe Gly 
340 345 350 

Gly Lys Leu Thr Thr Tyr Arg Lys Leu Ala Glu His Ala Leu Glu Lys 
355 360 365 

Leu Thr Pro Tyr Tyr Gin Gly He Gly Pro Ala Trp Thr Lys Glu Ser 
370 375 380 

Val Leu Pro Gly Gly Ala He Glu Gly Asp Arg Asp Asp Tyr Ala Ala 
385 390 395 400 

Arg Leu Arg Arg Arg Tyr Pro Phe Leu Thr Glu Ser Leu Ala Arg His 
405 410 415 

Tyr Ala Arg Thr Tyr Gly Ser Asn Ser Glu Leu Leu Leu Gly Asn Ala 
420 425 430 

Gly Thr Val Ser Asp Leu Gly Glu Asp Phe Gly His Glu Phe Tyr Glu 
435 440 445 

Ala Glu Leu Lys Tyr Leu Val Asp His Glu Trp Val Arg Arg Ala Asp 
450 455 460 

Asp Ala Leu Trp Arg Arg Thr Lys Gin Gly Met Trp Leu Asn Ala Asp 
465 470 475 480 



Gin Gin Ser Arg Val Ser Gin Trp Leu Val Glu Tyr Thr Gin Gin Arg 
485 490 495 



Leu Ser Leu Ala Ser 
500 



<210> 24 
<211> 15067 
<212> DNA 

<213> Escherichia coli 
<400> 24 

ataacagcaa tcaaggaaaa ggggaaaatc agcaattttc tgaaagagat gccctttccg 
gcggcaaagg gcatcatggt aaatcagtta tagttaatct taaaaagcac cactgtatcg 
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aaggggccag 


cctcgatggg 


ggtgcctgga 




tcgtagacca 


acatgtcact 


ggtgaaatcg 




ggcgaggcgt 


tttcatccag 


taaacgtagc 




tcttcttcaa 


ccaacgtttc 


ttcggtataa 




cattgatcgt 


tttggctctt 


ggtcgtttta 




cgtatatcca 


gcaaattaaa 


tttaccaaaa 




aaattgacgc 


tgcaatccag 


cacgcgaatg 




ttttgggcag 


tagggtcttc 


gttaacgcta 




tcgct aagcg 


tactttgata 


atcatgcggc 




atgcgagcga 


gaaaggtacg 


cgacatatga 


cO 


ttctgccatc 


ccatcgcgat 


gatctgctca 


3 I 


atacactggt 


tagtgtcgat 


gcgacttttt 


til 


tatgt cacgc 


cgagttgata 


ataacgatcc 


§ l li 


tagacatgct 


cgctttcaaa 


gttgccgttg 




atatcgtcag 


attcccagat 


cttatcaccg 


f s: | 


tgaatcgctt 


ctgatttttc 


tactgcgcca 


C3 


attgcagact 


tcaacggcag 


aaataacagg 




ctcatttcgc 


ctccactgct 


tgtaaacggc 




gtaatgcgcc 


gtaatcatcc 


atgtaaccga 




tgtttgtgtt 


gaccgtacta 


aaaggtgcaa 




ctttttcatt 


tctccccaga 


taggcaatgg 




tcagttggtt 


qccctgctgg 


ctgacctgta 




tgcgtaatgc 


agccggtcgc 


cagaacaatt 




tcgcatggtc 


gctgctttta 


tccggagcgg 




gcgtttcgcg 


a tcgccaggt 


aattgtgtgg 




atgtcgcttt 


cggtt ccaga 


cgttgaatag 




tctccccttt 


ttcattttct 


atccaggaat 




tttcgatacg 


caggctggtg 


gctttgtcat 




gttgcaccgc 


egcattgcaa 


cccaagctga 



atggacgaaa gttcagccgt ataggttttt 180 
gcgtattcag catatttatt gaaggtataa 240 
ttcagaccat taccaatcaa caatgcttta 300 
aaggaggaac tgactttaaa tccgtcggtg 360 
atactgaacg ttttcgacat tgtgtggcga 420 
tcaatcacct gtgtttccgg tgaaatggaa 480 
ttttccagac cagtaatatg atatttcagg 540 
ccggcaccgt caaattgcac gacgatatag 600 
ggcatttctc gtattttgac gtataaccgc 660 
atattagcgg gatcgcccga gcaaattttg 720 
ggggtataaa tatcaatgtt cttactgtcg 780 
cccagactgg catcgtaatc gacaccgttg 840 
tgcacccccg gataggggtt tacccaggcg 900 
gtattgttgt cacaatagac gggaatttta 960 
ggtttggcat tgcctggtac agcaaacggt 1020 
ccagatgtac caaaatagca gttcagcgcc 1080 
cagatgacga gcaacaatcc cttgccagca 1140 
attgtccgct gcagttgagc gtcgtcatgc 1200 
gataaaactg gctgccgcta taacttccgg 1260 
ccatcacggt tttgaagcct gggagaacgc 1320 
tcagataata cgcggtagga tttttcagtg 1380 
actgcagttc gaccttttct cctgctttct 1440 
taatacgact ttgaatagcg acctgaagta 1500 
gaggaatttc gcgcatattg tagaaaaata 1560 
ttgaggcttg tttcacaacc cgcacctgcg 1620 
ggggcaaagc gaccagaaga gcatcgcttt 1680 
aagcaagata aggcagtttg tcactttggt 1740 
tggcgttaaa cacaatgcgt gtgcgatcgg 1800 
tggttaacaa cattaagggt aatcctttaa 1860 
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taaatgtcat tctcttttcc ttaattaatg 
ttccagacgt tctggcagat gaataatgca 
ttgattttca gcgacaccgc ttaaccaggc 
aatgccgctg tcatcctggc ggatatccgc 
gcgtatgatg acgttaacgt ctttaccgga 
gccttcaatc catgtttcct tgatgacgtt 
attcatgttc accgccacgg tggaaggctg 
gccaaaatgg ttggtgtagt cgagattgcc 
gctgaccatc aggcgtggtt cattggtgga 
ggttgcggtg aaagaaccgc tccagctgct 
ggtaccagaa atatcccact cacccgctga 
ggctccattg tccggacgat cggattgcag 
atccagcgta tcgttccacg acatgcggtg 
atagccaacc cgaccaccgt taccgaaggg 
gcgatcttta tcttcgtagt gggtcgtatt 
gtcaccaata tcaacattaa aacctgctgt 
ccaccaggtt tgatgtagca ggttggcgta 
gcccacggat aagctgatcg tctgtttttc 
atccagatag ttggcgtagc tgtgaaaatg 
aatcgtgctg ttggtggcat ccacttgttt 
ctcgtcctgc tgagtatcaa aatggctact 
aagccacagc etattttgcc cgatacccat 
cagcaggccg ccgtacagcg aggtgtttga 
aaaggtttca ttttcagttt gatgtgacat 
atagcgaacc tgtccctggc gagtcaggaa 
gttcacccga ccatcttctt ccgtcacttt 
gaggtcatca ataataaacg ggcctggcgg 
ttgactgatc gtcaccgtgg cattggtctg 



acaaggtaaa atcaggcgtt tggtcgtgtc 1920 
gctttgctca ccccagacca cggtaaacag 1980 
atgtccttcc tcgccaacca tacccacgct 2040 
accgagggga gggaactgac cgctggcgtt 2100 
acgggaagcc agtgatttgt aacctatcgc 2160 
ttctgcaact gttacgccgt cgggtaagtc 2220 
gtaactggaa atcaacggca ccaccgcaat 2280 
ctgaaccgga atatctgcca cgccatcggt 2340 
gctgcggcga tgaaatgctg caccatattg 2400 
gctgacggaa ctgtaatcac tggcggcata 2460 
actcaggtgc tgatagttac cgctcacctg 2520 
tccggcagac atgccccagc tattacgttc 2580 
tatggtgctg tggctactgt tttgcatgtc 2640 
gagcgaaatc gacagataaa tctggttgtc 2700 
gaatgacgtc gaaatcgaga tatctctcca 2760 
gatgttggcg gtcgtggagg cgtctgcatt 2820 
aagattgagg tttagtgggg taatcggttg 2880 
gtcctgcgca tcgctgtcgt tgtatttgtg 2940 
acgatctgag aagcgataag cggcgagcga 3000 
gctgtaatta aaacggtagc ttaagccccg 3060 
ggcccaggtg acatcaaagg acagtgcgcc 3120 
tgcggcagaa tggtagtcat catcagaaat 3180 
gagcatcccc caggaaactt cattgctaaa 3240 
ggaaggccgt ggctgacccg cggccaattt 3300 
gggcgtcgat gctgccgaaa cctggaaatt 3360 
gacatccagc gtgccctgaa cagactgatt 3420 
gacttttttc tggtaaatga cgcggcctga 3480 
tgcaataccg ctaatttgtg gggcgtagcc 3540 
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acgcagctcc cacggtaaca ttcgatcgtc 
accatcgaaa atattggaac tgaaatcggt 
cggtaatgga cgaaaaagat aggtgcgcga 
gctatcggtc ttattaagct ggtaatcact 
ggcggtaccg taggcattca ggttagtgct 
ggcaaacaag ttgtaatcca tcaggacacc 
agcccagttt tctgagtgcc acgccagcca 
attggcttga tcgaaattga agagcatttc 
tatctgtggc aaggactgac ggatatctgg 
attgatgcat ggaatggttt tgtcaccctt 
gattttgttg ttattcaccg caacgctaac 
ttcctttaat aatgaaatat caatgcggtc 
gaattcgacc gccattgcgc aaggcatcgc 
ataaatattc acggtgtcca tacctgataa 
caaaataata cttatttata atccagcacg 
gtgacatcga ctgcattatc aatttgttcc 
gatgagcttg catccaggtc aagatctggc 
tttttgtcca tcagtcgtac accgacccca 
aaaggcgtag caccagttgt cttagccgtg 
ggcattccgc taccgttgtc agaagcaggc 
gccactttat tgctatgatg ctcccggttt 
atgtttttat caatatcttc tggatgaatt 
aagtgaattt cgccagaacc ttcatcagca 
acggccagtg cggccaatgt tttttgtcct 
gaataggggt atagctacgc cagaatatcg 
ttaaaaatat tgttagtttt attaaatgca 
gtatgatgaa taaaatatag gggggtatag 
cgactaccat gaagttttta attgaaagta 
tctttttaaa tatctatata ggtctgttaa 



actcgccagt gccgcgccgg tataagaaaa 3600 
ttcgccgagg gttaacttag agcctaattg 3660 
tattccgcct gactggtcat ggttatcttc 3720 
gcgtaagcgc catgccccgg cgttaattcc 3780 
gctgctgccg tcctgtgggc ggtagctgct 3840 
ggcaacacct tctttccatg tagagggggg 3900 
ggcttgcgga atactaatat tcagttgctg 3960 
aggtcgggaa ctgaaatcaa tacaccgatc 4020 
ttttaaacca aatttatcga ccagtgaatc 4080 
tttttgccag ttaatttttt gcccattact 4140 
aaaatattca ccgggagcaa tgactccttt 4200 
gcgcattgat ttatcgagaa cattcagatt 4260 
catgaccagg caggatacaa aagagagtcg 4320 
atattttatg aaaggcggcg atgatgccgc 4380 
taggttgcgt tagcggttac ttcacctgcc 4440 
atccaggcga aaaagttcag cgtctgttct 4500 
gcggctgaac ctaatacgat gttaccgtca 4560 
gttgcttcgc ctgcactggt gttgctcaac 4620 
ctatcgaagg ttacgccaac tttggatacc 4680 
agatcacagt tgatcaagcg aatgtcgacg 4740 
atatgggttg tcgtgacttg tccaagatct 4800 
tcacaaggtg cttcaataac ctccccctta 4860 
gcataaacag gtgcagtgaa cagcagagat 4 920 
ttaaacataa cagagtcctt taaggatata 4 980 
tatttgatta ttgctagttt ttagttttgc 5040 
aaactaaatt attggtatca tgaatttgtt 5100 
atagacgtca ttttcatagg gttataaatg 5160 
ttgggttgct gataatttga gctgttctat 5220 
tggattttat ttttacaatt ttttgtgttt 5280 
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aggcatataa aaatcaaccc gccatatgaa 
tcaaccatta acgcttgata tcgcttttaa 
gacgcggacg ggcaatcttc ataccgtcac 
caacggtacg tgccattgcg aaaatgacgg 
tcaggatgat accagagtag aaatcgacgt 
ggtcgttcag cgcgatgttt tccagctcca 
ccagctcttt cagcacttca tggcaggttt 
ttttgtacac gcggtgaccg aagcccatca 
gacgaacaaa ttccggaatg tgtttaacgg 
cttcgttagc accgccgtgc gcaggtcccc 
caaacgggtt cgcacccgaa gagccagcgg 
catggtcagc gtgcaggatc agaatacggt 
catacggttc gcacggcgtg gagaacatca 
cgttgcgcgg gtaaacaaat ggctgaccaa 
tcggcatttt cgacagcagg cggaacgcgg 
ccagcgagtc gtgatagaac gccgccagcg 
gatgcgagtc gcgacggaaa gcatggaaca 
gacgggtcac cgtagtttta aattcgtcat 
gcaggatgta acaaacttcc aggtagttag 
cgcggtgcag caaaatacct tcatcaccat 
cggttgaagt gaagcctggg tcaaaggtga 
caataacatc ttgacccagc gtgcctttca 
tgagggtgag ttttgctttt gtatcagcca 
agactgccgg aacttaaatt tgccttcgca 
ggctcgccgc tctgtgaaag aggggaaaac 
aaaggatcca ttgatgacga ataaatggcg 
acttgtctac cactaataac tgtcccgaat 
aagttaatct taggtgaaat accgacttca 



cggcgggtta aaatatttac aacttagcaa 5340 
agtcgcgttt ttcatatcct gtatacagct 5400 
tgtgcatttc gctccagtgg gcgatccagc 54 60 
tgaacatgga agacggaata cccatcgctt 5520 
tcgggtacag tttcttctcg ataaagtacg 5580 
tagccacttc cagcaggtca tccttcgtgc 5640 
cacgcattac ggtggcgcgc gggtcgtaat 5700 
ggcggaaaga atcatttttg tctttcgcac 5760 
agctgatttc ttccagcatt ttcagcgccg 5820 
acagtgaagc aatacctgct gcgatacagg 5880 
tacgcacggt ggaggtagag gcgttctgtt 5940 
ccatagcacg ttccagaatc ggattaactt 6000 
tattcaggaa gttaccggcg taggagagat 6060 
tggaatactt gtaacacatc gcggccatgg 6120 
caatttcacg gtgacgagga ttgttaacat 6180 
cgccggtaat accacacatg actgccattg 6240 
gacgggtaat ctgctcgtgg atcatggtat 6300 
actgttcctg agtcggtttt tcaccattca 6360 
aatcggtcgc cagctgatcg atcgggaaac 6420 
caataaaagt aattttagat tcgcaggatg 6480 
acacaccttt tgaaccgaga gtacggatat 6540 
gcacatccag ttcaacagct gtatccccgt 6600 
tttaaggtct ccttagcgcc ttattgcgta 6660 
catcaacctg gctttacccg ttttttattt 6720 
ctgggtacag agctctgggc gcttgcaggt 6780 
aatcaagtac ttagcaatcc gaattattaa 6840 
gaattggtca atacttccac actgttacat 6900 
taacttttac gcattatatg cttttcctgg 6960 
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taatgtttgt 


aacaactttg 


ttgaatgatt 


gtcaaattag 


atgattaaaa 


attaaataaa 


7020 


tgttgttatc 


gtgacctgga 


tcactgttca 


ggataaaacc 


cgacaaacta 


tatgtaggtt 


7080 


aattgtaatg 


attttgtgaa 


cagcctatac 


tgccgccagg 


tctccggaac 


accctgcaat 


7140 


cccgagccac 


ccagcgttgt 


aacgtgtcgt 


tttcgcatct 


ggaagcagtg 


ttttgcatga 


7200 


cgcgcagtta 


tagaaaggac 


gctgtctgac 


ccgcaagcag 


accggaggaa 


ggaaatcccg 


7260 


acgtctccag 


gtaacagaaa 


gttaacctct 


gtgcccgtag 


tccccaggga 


ataataagaa 


7320 


cagcatgtgg 


gcgttattca 


tgataagaaa 


tgtgaaaaaa 


caaagacctg 


ttaatctgga 


7380 


cctacagacc 


atccggttcc 


ccatcacggc 


gatagcgtcc 


attctccatc 


gcgtttccgg 


7440 


tgtgatcacc 


tttgttgcag 


tgggcatcct 


gctgtggctt 


ctgggtacca 


gcctctcttc 


7500 


ccctgaaggt 


ttcgagcaag 


cttccgcgat 


tatgggcagc 


ttcttcgtca 


aatttatcat 


7560 


gtggggcat c 


cttaccgctc 


tggcgtatca 


cgtcgtcgta 


ggtattcgcc 


acatgatgat 


7620 


ggattttggc 


tatctggaag 


aaacattcga 


agcgggtaaa 


cgctccgcca 


aaatctcctt 


7680 


tgttattact 


gtcgtgcttt 


cacttctcgc 


aggagtcctc 


gtatggtaag 


caacgcctcc 


7740 


gcattaggac 


gcaatggcgt 


acatgatttc 


atcctcgttc 


gcgctaccgc 


tatcgtcctg 


7800 


acgctctaca 


tcatttatat 


ggtcggtttt 


ttcgctacca 


gtggcgagct 


gacatatgaa 


7860 


gtctggatcg 


gtttcttcgc 


ctctgcgttc 


accaaagtgt 


tcaccctgct 


ggcgctgttt 


7920 


tctatcttga 


tccatgcctg 


gatcggcatg 


tggcaggtgt 


tgaccgacta 


cgttaaaccg 


7980 


ctggctttgc 


gcctgatgct 


gcaactggtg 


attgtcgttg 


cactggtggt 


ttacgtgatt 


8040 


tatggattcg 


ttgtggtgtg 


gggtgtgtga 


tgaaattgcc 


agtcagagaa 


tttgatgcag 


8100 


ttgtgattgg 


tgccggtggc 


gcaggtatgc 


gcgcggcgct 


gcaaatttcc 


cagagcggcc 


8160 


agacctgtgc 


gctgctctct 


aaagtcttcc 


cgacccgttc 


ccataccgtt 


tctgcgcaag 


8220 


gcggcattac 


cgttgcgctg 


ggtaataccc 


atgaagataa 


ctgggaatgg 


catatgtacg 


8280 


acaccgtgaa 


agggtcggac 


tatatcggtg 


accaggacgc 


gattgaatat 


atgtgtaaaa 


8340 


ccgggccgga 


agcgattctg 


gaactcgaac 


acatgggcct 


gccgttctcg 


cgtctcgatg 


8400 


atggtcgtat 


ctatcaacgt 


ccgtttggcg 


gtcagtcgaa 


aaacttcggc 


ggcgagcagg 


8460 


cggcacgcac 


t gcggcagca 


gctgaccgta 


ccggtcacgc 


actgttgcac 


acgctttatc 


8520 


agcagaacct 


gaaaaaccac 


accaccattt 


tctccgagtg 


gtatgcgctg 


gatctggtga 


8580 


aaaaccagga 


tggcgcggtg 


gtgggttgta 


ccgcactgtg 


catcgaaacc 


ggtgaagtgg 


8640 


tttatttcaa 


agcccgcgct 


accgtgctgg 


cgactggcgg 


agcagggcgt 


atttatcagt 


8700 
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ccaccaccaa 


cgcccacatt 


aacaccggcg 


taccggtgca 


ggatatggaa 


atgtggcagt 


tactggtcac 


cgaaggttgc 


cgtggtgaag 


gttttatgga 


gcgttatgcg 


ccgaacgcca 


gttccatcat 


gatcgaaatc 


cgtgaaggtc 


cgaaactgaa 


actcgatcac 


ctgggtaaag 


tggagctttc 


ccgtaccttc 


gctcacgtcg 


caacctgtca 


ctacatgatg 


ggcggtattc 


tgaat gagaa 


aggcgaagat 


gtggttgttc 


gtgtatcggt 


acacggcgct 


aaccgtctgg 


ttggt cgcgc 


ggcaggtctg 


catctgcaag 


atgccagcga 


gtctgatgtt 


gaagcgtctc 


gtaacggtga 


agatccggtg 


gcgatccgta 


tctcggtctt 


ccgtgaaggt 


gatgcgatgg 


gcgagcgtct 


gaaaaatgcc 


cgtctggatg 


ttgagtgcct 


ggaactggat 


aacctgatgg 


acttccgtac 


cgaaagccgt 


ggcgcgcata 


aaaactggct 


gtgccactcc 


ctgtatctgc 


tcaacatgga 


accgaaactg 


cgcccggcat 


gagacaggaa 


aatgagactc 


gagttttcaa 


ctccgcgtat 


gcaggattac 


accctggaag 


atgcgcttat 


ccagctaaaa 


gagaaagatc 


aaggtgtgtg 


cggttccgac 


ggtctgaaca 


ccccgatttc 


cgcactcaac 


cagccgggca 


t accggtgat 


ccgcgattt g 


gtggt agaca 


ttaagcctta 


cctgttgaat 


aatggacaaa 


cagagcagcg 


cgaaaaactc 


gacgggctgt 


cctcttgtcc 


ctctttctgg 


tggaatcccg 



acggtgtcgg catggctatc cgtgccggcg 8760 
tccacccgac cggcattgcc ggtgcgggcg 8820 
gcggttatct gctgaacaaa catggcgaac 8880 
aagacctggc gggccgtgac gtggttgcgc 8940 
gcggctgtga tggtccgtgg gggccacacg 9000 
aagttctcga atcccgtctg ccgggtatcc 9060 
atccggtgaa agagccgatt ccggttatcc 9120 
cgaccaaagt taccggtcag gcactgactg 9180 
cgggactgtt tgccgttggt gaaatcgctt 9240 
gcggcaactc gctgctggac ctggtggtct 9300 
agtctatcgc cgagcagggc gcactgcgcg 9360 
tggatcgcct gaaccgctgg aacaataatc 9420 
aagcgctgca agaatgtatg cagcataact 9480 
cgaaagggct tgagcagttg aaagtgatcc 9540 
acacttccag cgagttcaac acccagcgcg 9600 
aaacggcgta tgcaacggct gtttctgcca 9660 
gccgcttcga cttcccggat cgtgatgatg 9720 
cagagtcgga atccatgacg cgccgaagcg 9780 
tcccgccgaa gattcgtact tactaatgcg 9840 
tttatcgcta taacccggat gttgatgatg 9900 
cggatgaagg tcgcgacatg atgctgctgg 9960 
ccagcctgtc gttccgccgc tcctgccgtg 10020 
tgaacggcaa gaatggtctg gcctgtatta 10080 
agaagattgt gattcgcccg ctgccaggtt 10140 
tgggacaatt ctatgcgcaa tatgagaaaa 10200 
atccgccagc tcgcgagcat ttacagatgc 10260 
atgaatgtat tctctgcgca tgttgttcaa 10320 
ataagtttat cggcccggca ggcttgttag 10380 



106 



cggcatatcg tttcctgatt gatagccgtg 
tgagtgatgc attcagcgta ttccgctgtc 
cgaaggggct gaacccgacg cgcgccatcg 
atgcgtaaac cgtaggcctg ataagacgcg 
tgcggcgtga acgccttatc cggcctacaa 
gcatcaggcg taacaaagaa atgcaggaaa 
gtttttaaag gttccttcgc gagccactac 
acgcacatca ctgtgcgtgg tagtatccac 
ggatcacgat gcagaacagc gctttgaaag 
caaaccagag ctggatagaa cagctctatg 
acgctaactg gcgttcgacg ttccagcagt 
tccactctca aacgcgtgaa tatttccgcc 
caacgatctc cgaccctgac accaatgtga 
cataccgctt ccgtggtcac cagcatgcga 
ataaagtggc cgatctggat ccgtctttcc 
ccttcaacgt cggttcattt gccagcggca 
aagccctcaa gcaaacctac tgcggcccga 
ccgaagaaaa acgctggatc caacagcgta 
aagagaaaaa acgcttctta agcgaactga 
gcgcaaaatt ccctggcgca aaacgcttct 
tgcttaaaga gatgatccgc cacgctggca 
tggcgcaccg tggtcgtctg aacgtgctgg 
tgttcgacga gttcgccggt aaacataaag 
acatgggctt ctcgtctgac ttccagaccg 
ttaacccgtc tcaccttgag attgtaagcc 
tggacagact tgatgagccg agcagcaaca 
ccgcagtgac cgggcagggc gtggttcagg 
atgaagttgg cggtacggta cgtatcgtta 
atccgctgga tgcccgttct acgccgtact 



ataccgagac tgacagccgc ctcgacggtt 10440 
acagcatcat gaactgcgtc agtgtatgtc 10500 
gccatatcaa gtcgatgttg ttgcaacgta 10560 
caagcgtcgc atcaggcaac cagtgccgga 10620 
gtcattaccc gtaggcctga taagcgcagc 10680 
tctttaaaaa ctgcccctga cactaagaca 10740 
gtagacaaga gctcgcaagt gaaccccggc 10800 
ggcgaagtaa gcataaaaaa gatgcttaag 10860 
cctggttgga ctcttcttac ctctctggcg 10920 
aagacttctt aaccgatcct gactcggttg 10980 
tacctggtac gggagtcaaa ccggatcaat 11040 
gcctggcgaa agacgcttca cgttactctt 11100 
agcaggttaa agtcctgcag ctcattaacg 11160 
atctcgatcc gctgggactg tggcagcaag 11220 
acgatctgac cgaagcagac ttccaggaga 11280 
aagaaaccat gaaactcggc gagctgctgg 1134 0 
ttggtgccga gtatatgcac attaccagca 11400 
tcgagtctgg tcgcgcgact ttcaatagcg 11460 
ccgccgctga aggtcttgaa cgttacctcg 11520 
cgctggaagg cggtgacgcg ttaatcccga 11580 
acagcggcac ccgcgaagtg gttctcggga 11640 
tgaacgtgct gggtaaaaaa ccgcaagact 11700 
aacacctcgg cacgggtgac gtgaaatacc 11760 
atggcggcct ggtgcacctg gcgctggcgt 11820 
cggtagttat cggttctgtt cgtgcccgtc 11880 
aagtgctgcc aatcaccatc cacggtgacg 11940 
aaaccctgaa catgtcgaaa gcgcgtggtt 12000 
tcaacaacca ggttggtttc accacctcta 12060 
gtactgatat cggtaagatg gttcaggccc 12120 
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cgattttcca cgttaacgcg gacgatccgg 
tcgatttccg taacaccttt aaacgtgatg 
acggccacaa cgaagccgac gagccgagcg 
aaaaacatcc gacaccgcgc aaaatctacg 
cgctggaaga tgccaccgag atggttaacc 
gcgtagtggc agagtggcgt ccgatgaaca 
accacgaatg ggacgaagag tacccgaaca 
cgaaacgcat cagcacggtg ccggaagcag 
atggcgatcg ccaggcgatg gctgccggtg 
acctcgctta cgccacgctg gttgatgaag 
ccggtcgcgg taccttcttc caccgccacg 
cttacacgcc gctgcaacat atccataacg 
tactgtctga agaagcagtg ctggcgtttg 
ctctgaccat ctgggaagcg cagttcggtg 
accagttcat ctcctctggc gaacagaaat 
tgccgcacgg ttacgaaggg caggggccgg 
tgcaactttg tgctgagcaa aacatgcagg 
accacatgct gcgtcgtcag gcgctgcgcg 
cgaaatccct gctgcgtcat ccgctggcgg 
ccttcctgcc agccatcggt gaaatcgacg 
tgatgtgttc tggtaaggtt tattacgacc 
acgatgtcgc cattgtgcgt atcgagcaac 
aagtgttgca gcagtttgct cacgtcaagg 
accagggcgc atggtactgc agccagcatc 
ctctgcgtta tgcaggccgc ccggcctccg 
accagaaaca gcaacaagat ctggttaatg 
cacaatgagt agcgtagata ttctggtccc 
cgtcgcaacc tggcataaaa aacccggcga 



aagccgttgc ctttgtgacc cgtctggcgc 12180 
tcttcatcga cctggtgtgc taccgccgtc 12240 
caacccagcc gctgatgtat cagaaaatca 12300 
ctgacaagct ggagcaggaa aaagtggcga 12360 
tgtaccgcga tgcgctggat gctggcgatt 12420 
tgcactcttt cacctggtcg ccgtacctca 12480 
aagttgagat gaagcgcctg caggagctgg 12540 
ttgaaatgca gtctcgcgtt gccaagattt 12600 
agaaactgtt cgactggggc ggtgcggaaa 12660 
gcattccggt tcgcctgtcg ggtgaagact 12720 
cggtgatcca caaccagtct aacggttcca 12780 
ggcagggcgc gttccgtgtc tgggactccg 12840 
aatatggtta tgccaccgca gaaccacgca 12900 
acttcgccaa cggtgcgcag gtggttatcg 12960 
ggggccggat gtgtggtctg gtgatgttgc 13020 
agcactcctc cgcgcgtctg gaacgttatc 13080 
tttgcgtacc gtctaccccg gcacaggttt 13140 
ggatgcgtcg tccgctggtc gtgatgtcgc 13200 
tttccagcct cgaagaactg gcgaacggca 13260 
agcttgatcc gaagggcgtg aagcgcgtag 13320 
tgctggaaca gcgtcgtaag aacaatcaac 13380 
tctacccgtt cccgcataaa gcgatgcagg 13440 
attttgtctg gtgccaggaa gagccgctca 13500 
atttccgtga agtgattccg tttggggctt 13560 
cctctccggc ggtagggtat atgtccgttc 13620 
acgcgctgaa cgtcgaataa ataaaggata 13680 
tgacctgcct gaatccgtag ccgatgccac 13740 
cgcagtcgta cgtgatgaag tgctggtaga 13800 
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aatcgaaact 


gacaaagtgg 


tactggaagt 


accggcatca 


gcagacggca 


ttctggatgc 


13860 


ggttctggaa 


gatgaaggta 


caacggtaac 


gtctcgtcag 


atccttggtc 


gcctgcgtga 


13920 


aggcaacagc 


gccggtaaag 


aaaccagcgc 


caaatctgaa 


gagaaagcgt 


ccactccggc 


13980 


gcaacgccag 


caggcgtctc 


tggaagagca 


aaacaacgat 


gcgttaagcc 


cggcgatccg 


14040 


tcgcctgctg 


gctgaacaca 


atctcgacgc 


cagcgccatt 


aaaggcaccg 


gtgtgggtgg 


14100 


tcgtctgact 


cgtgaagatg 


tggaaaaaca 


tctggcgaaa 


gccccggcga 


aagagtctgc 


14160 


tccggcagcg 


gctgctccgg 


cggcgcaacc 


ggctctggct 


gcacgtagtg 


aaaaacgtgt 


14220 


cccgatgact 


cgcctgcgta 


agcgtgtggc 


agagcgtctg 


ctggaagcga 


aaaactccac 


14280 


cgccatgctg 


accacgttca 


acgaagtcaa 


catgaagccg 


attatggatc 


tgcgtaagca 


14340 


gtacggtgaa 


gcgtttgaaa 


aacgccacgg 


catccgtctg 


ggctttatgt 


ccttctacgt 


14400 


gaaagcggtg 


gttgaagccc 


tgaaacgtta 


cccggaagtg 


aacgcttcta 


tcgacggcga 


14460 


tgacgtggtt 


taccacaact 


atttcgacgt 


cagcatggcg 


gtttctacgc 


cgcgcggcct 


14520 


ggtgacgccg 


gttctgcgtg 


atgtcgatac 


cctcggcatg 


gcagacatcg 


agaagaaaat 


14580 


caaagagctg 


gcagtcaaag 


gccgtgacgg 


caagctgacc 


gttgaagatc 


tgaccggtgg 


14640 


taacttcacc 


atcaccaacg 


gtggtgtgtt 


cggttccctg 


atgtctacgc 


cgatcatcaa 


14700 


cccgccgcag 


agcgcaattc 


tgggtatgca 


cgctatcaaa 


gatcgtccga 


tggcggtgaa 


14760 


tggtcaggtt 


gagatcctgc 


cgatgatgt a 


cctggcgctg 


tcctacgatc 


accgtctgat 


14820 


cgatggtcgc 


gaatccgtgg 


gcttcctggt 


aacgatcaaa 


gagttgctgg 


aagatccgac 


14880 


gcgtctgctg 


ctggacgtgt 


agtagtttaa 


gtttcacctg 


cactgtagac 


cggataaggc 


14940 


attatcgcct 


tctccggcaa 


ttgaagcctg 


atgcgacgct 


gacgcgtctt 


atcaggccta 


15000 


cgggaccacc 


aatgtaggtc 


ggataaggcg 


caagcgccgc 


atccgacaag 


cgatgcctga 


15060 



tgtgacg 15067 

<210> 25 
<211> 427 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 5348-6631 of seq id 24 
<400> 25 

Met Ala Asp Thr Lys Ala Lys Leu Thr Leu Asn Gly Asp Thr Ala Val 
15 10 15 
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Glu Leu Asp Val Leu Lys Gly Thr Leu Gly Gin Asp Val He Asp He 
20 25 30 

Arg Thr Leu Gly Ser Lys Gly Val Phe Thr Phe Asp Pro Gly Phe Thr 
35 40 45 

Ser Thr Ala Ser Cys Glu Ser Lys He Thr Phe He Asp Gly Asp Glu 
50 55 60 

Gly He Leu Leu His Arg Gly Phe Pro He Asp Gin Leu Ala Thr Asp 
65 70 75 80 

Ser Asn Tyr :,eu Glu Val Cys Tyr He Leu Leu Asn Gly Glu Lys Pro 
85 90 95 

Thr Gin Glu Gin Tyr Asp Glu Phe Lys Thr Thr Val Thr Arg His Thr 
100 105 110 

Met He His Glu Gin He Thr Arg Leu Phe His Ala Phe Arg Arg Asp 
115 120 125 

Ser His Pro Met Ala Val Met Cys Gly He Thr Gly Ala Leu Ala Ala 
130 135 140 

Phe Tyr His Asp Ser Leu Asp Val Asn Asn Pro Arg His Arg Glu He 
145 150 155 160 

Ala Ala Phe Arg Leu Leu Ser Lys Met Pro Thr Met Ala Ala Met Cys 
165 170 175 

Tyr Lys Tyr Ser He Gly Gin Pro Phe Val Tyr Pro Arg Asn Asp Leu 
180 185 190 

Ser Tyr Ala Gly Asn Phe Leu Asn Met Met Phe Ser Thr Pro Cys Glu 
195 200 205 

Pro Tyr Glu Val Asn Pro He Leu Glu Arg Ala Met Asp Arg He Leu 
210 215 220 

He Leu His Ala Asp His Glu Gin Asn Ala Ser Thr Ser Thr Val Arg 
225 230 235 240 

Thr Ala Gly Ser Ser Gly Ala Asn Pro Phe Ala Cys He Ala Ala Gly 
245 250 255 

He Ala Ser Leu Trp Gly Pro Ala His Gly Gly Ala Asn Glu Ala Ala 
260 265 270 

Leu Lys Met Leu Glu Glu He Ser Ser Val Lys His He Pro Glu Phe 
275 280 285 



Val Arg Arg Ala Lys Asp Lys Asn Asp Ser Phe Arg Leu Met Gly Phe 
290 295 300 



Gly His Arg Val Tyr Lys Asn Tyr Asp Pro Arg Ala Thr Val Met Arg 
305 310 315 320 
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Glu Thr Cys His Glu Val 
325 

Leu Glu Val Ala Met Glu 
34 0 

Phe lie Glu Lys Lys Leu 
355 

lie Leu Lys Ala Met Gly 
370 

Ala Met Ala Arg Thr Val 
385 390 

Ser Asp Gly Met Lys lie 
405 

Glu Lys Arg Asp Phe Lys 
420 



<210> 26 
<211> 12354 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (10196) . . (11146) 
<400> 26 



gacagcgcgt 


tttgggctac 


gccggaaaat 


ttgccaacaa 


tttaccgcaa 


gccgcgcgtc 


60 


atgtacatgg 


aacatccttt 


tgccgcttca 


gaaatctctg 


gatcatgctc 


gcatgttgcg 


120 


caatctactc 


gcccgtccgc 


tgcgcttttc 


cttatactga 


gactgagcgt 


cgattcacct 


180 


gcaaacggcg 


catttttaga 


ataatcctga 


ccttgtgcgg 


aagagaaaac 


atgaaaattc 


240 


gcgccttatt 


ggtagcaatg 


agcgtggcaa 


cggtactgac 


tggttgccag 


aatatggact 


300 


ccaacggact 


gctctcatca 


ggagcggaag 


cttttcaggc 


ttacagtttg 


agtgatgcgc 


360 


aggtgaaaac 


cctgagcgat 


caggcatgtc 


aggagatgga 


cagcaaggcg 


acgattgcgc 


420 


cagccaatag 


cgaatacgct 


aaacgtctga 


caactattgc 


caatgcgcta 


ggcaacaata 


480 


tcaacggtca 


gccggtaaat 


tacaaagtgt 


atatggcgaa 


ggatgtgaac 


gcctttgcaa 


540 


tggctaacgg 


ctgtatccgc 


gtctatagcg 


ggctgatgga 


tatgatgacg 


gataacgaag 


600 


tcgaagcggt 


gatcggtcac 


gaaatggggc 


acgtggcgtt 


aggccatgtg 


aaaaaaggaa 


660 


tgcaggtggc 


acttggtaca 


aatgccgtgc 


gagtagctgc 


ggcctctgcg 


ggcgggattg 


720 


tcggaagttt 


atctcaatca 


caacttggta 


atctgggcga 


gaaattagtc 


aattcgcaat 


780 



Leu Lys Glu Leu Gly 
330 

Leu Glu Asn lie Ala 
345 

Tyr Pro Asn Val Asp 
360 

lie Pro Ser Ser Met 
375 

Gly Trp lie Ala His 
395 

Ala Arg Pro Arg Gin 
410 

Ser Asp lie Lys Arg 
425 



Thr Lys Asp Asp Leu 
335 

Leu Asn Asp Pro Tyr 
350 

Phe Tyr Ser Gly lie 
365 

Phe Thr Val lie Phe 
380 

Trp Ser Glu Met His 
400 

Leu Tyr Thr Gly Tyr 
415 
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tctcccagcg ccaggaagca gaagccgatg 
gcatcagccc ggcaggtctt gccaccagct 
gccaaagctc aatgtttgac gaccatcctg 
atcgcatgag cgcggatggg attaagtaaa 
ggcgttcacg ccgcatctga catgaatggc 
gcgatgctgg cgcatcttat ccggcctacg 
acgccgcatc cgacattaat ggcacgtttt 
gccctttttc gccgcctgaa tatacagcat 
agtgatttcc gactgatcgt atgccggagc 
gagatctttc aggccgcgta ccagtttaat 
tggcgtaccg gtgcctggtg caaaagcagg 
aaccggcata tcacccacaa tctgtttcac 
gttcacctgg caggcgtcca gcacggtaaa 
accaatctgc acggaatgat tcgggtcgat 
agtgccgtgg tcaaattcac aaccgttcgc 
cagcgccatt ttgccgaaat gcttcgcatg 
gtcaccaccg aaagagagca tacgcttacc 
cagcttttcg ctcatctcac gggcatcgcc 
gacgttcaga cgctcacgca tgtcgaaatt 
attcgtcgaa acctgacgga tcgctgccgg 
ggccatatcg aacggcacgc cagtaatcac 
gttcatcggc aggcgtaaaa aaccaaaggc 
acctaaggtg ctcatggatg gactcctatt 
tcgttaggcc cgacgaggaa gggttggatt 
gctaaattaa gcggattcaa gtaacacagg 
tacaaacctg cctcgaactc ttcaaggaac 
ttcttcactt gatcgcggaa ctgggttaac 
agcatgtccg ccacggtatc gccttcgtca 



attattctta cgatcttctg cgccaacgcg 840 
ttgaaaaact ggcaaaactg gaagaaggtc 900 
catccgccga acgcgcccag catattcgcg 960 
gcctggtggt gtcgaacgta ggtcagataa 1020 
acatttgtta ccttgtgcgc attgccggat 1080 
ggtgccgaac gtaggtcgga taaggcgttc 1140 
acccgtgcgc atcgcatctg gtgcttactc 1200 
ttccagcgcc agcgttgccg ctgccagagc 1260 
cacttccact acgtccatcc caacaatgtt 1320 
agcgcgatcg gaggtcaggc cgccaatcac 1380 
atccaggcag tcgatatcaa aagtcaggta 1440 
ttgggcgata acgtcatcca cgctgcgatc 1500 
gccgttgtct ttatcaaact cggtacgaat 1560 
cagaccttct ttcggcgcgg tatagaacat 1620 
ataggtatcg gtgtgggcgt caaagtgtac 1680 
agcacgcagc agcggcagcg taacaaagtg 1740 
ggcagccagc agcttctcgg cgtgcgcctg 1800 
aaaggcatat accagatcgc cgcagtccac 1860 
ccacgggaag cggttgtgtt cccaggccag 1920 
accgtggcga ccacccgcac gaccagaagt 1980 
ccagtctgca tcgctgtcat acggctggaa 2040 
attggaaacc agtgagttat cgtattgatg 2100 
acaaagtcga tataaaaaaa cccttccgcg 2160 
tgtcacaata aattgtggcg gattatcacc 2220 
acttactcat cttcaagata agtataaccg 2280 
tgttgttgca gttcagcatc aagatcggtt 2340 
agcgttttcg gatcgagctg tacatattgc 2400 
gacagttcta cttctacgct accgtcaggg 24 60 
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aagacgaaca cgtcaaccgc ttcggtatca 
tcctgatatg cgccgaccat aaagaaaccg 
ggcattggca tzgtcgtggc aataccgtca 
gagtcacagg taatatccag cagcacagcg 
agcggcagaa ccgggaacaa ctggtcgatc 
gagaagttga cgtacatttt gtccgccata 
tgagcacggt tttgcggatc cagctgcttt 
tgctcagccc atgcacgttc ttgcaggcta 
tcgtgcagat ccatctgact gtcgtgtaac 
tcgtgcatct cctgccaggt ttcccacatg 
ggcgcggtcg gcaccgtgta ttcgttacgt 
gtgtgatgcg cagtcaccgc acgacccgat 
ttttcttcac acgcatcgcc aatcgcccag 
tagttcaccg aacagtcgga ctgcgaacga 
ccgacgtcga agcactgaat attgacgccc 
gattcacgaa cgcctgtcgc gatatcgcga 
tgcagtagtt gcaggctgtc gagacgcccg 
acctgagtcg cagccaggcc gaacttcgat 
gaaccctgcg aagccagacg tgcacgcacg 
gcttcatcca ccacaatggc gatttctgac 
cccatcttct cgccaattaa tgccaggcgg 
acgatgacgc tacgggtcat gccagcatgt 
ccggcttcca gacccagcgg ttcgcccgaa 
tggttaactt tgatcggata aacaaggaag 
gcacgtttga acgcggcgtt aatggaacgc 
aacagtgcag gcagacgctg gccctgtgct 
acgcgagctt ccgggacgtc cgggtccggg 
tcatagtagt tattgcccca ccaggcaata 
tgggagctca ttgcaacctc ctgcatggag 



ccgaacaggt tgtgcatgtt gccgaggatc 2520 
agcatcggcg gattctctgg atcgtactcc 2580 
ccatcaatat agtggtcgat agcaccgtca 2640 
cgacgttccg gcacttgatc cagcccttcc 2700 
ccccatgcgt ccggcatcga ctggaacagc 2760 
cgttcctgca gctcgtcgat aatcggacga 2820 
tgcacttcat ggcacatgct caaataaagc 2880 
aagatgccgg aagagtagcc gatatgaatg 2940 
cattcacgca gagaacggcg agttcccggt 3000 
ctttgcagcg cgcgcggcgc atcttctgca 3060 
tccacgccga tgatattaga caccagcacg 3120 
tcggtgatta ccgtcggatg cggcagaccg 3180 
ataatgttgt tggcgtattc attgaggccg 3240 
gtaccttcat aatccacgcc cagaccgccg 3300 
agcttgtgca gttccacata gaaacgcgcg 3360 
atattcgcca tctgcgaacc gaggtggaag 3420 
gcttcacgca gggtttcaac cagttgcagt 3480 
ttttccccgc cggaggactg ccatttaccc 3540 
cccagacgag gaacgacatt cagacgttct 3600 
atcttctcaa tgaccagata gaccttgtgc 3660 
atatattcgc ggtctttata accgttgcag 3720 
gccagtactg ccatcaactc ggctttggaa 3780 
tgaatcaggg actcaatcac gcggcggtgc 3840 
taatcgccgt tatagccgta ggattccctc 3900 
aaacggtgct gcaggatctg tgggaaacag 3960 
tcacgagttt tcactaactg cgcgagatcg 4020 
cacacgctaa tgtggcccag ctcgttaacg 4080 
ttgtaagtac gcagcatctt gctggcttcc 4140 
cgtagtacac cgtgttcgcc cgctgacgaa 4200 
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ggcaaaccca tagacatgtc gtcagacata 
aacagttaac gactatcgca gcctggaact 
ccagcagtga atgctgacgc tccaactgcg 
gcacataacc gaacgtaagt gtgaaagttc 
caagagcgcc cttgttcagt cctcagtaac 
cgagatgggt ataacatcgg caggtatgca 
cttcaccaga acggtgagac aggttaagca 
tccacggccg cctgttaaga cgaacccaca 
agtggcaaca cgaaagaaac gtcgtgtgct 
ccccacaatg gcagaaaatt gcaaaagata 
aatttccagc cacgttttta acagaatgag 
gaagaattga cctaaaatag ccatccagat 
actgccagtg tttttaacct gcagagtcgt 
caacagtttg agctaaccaa attctcttta 
tacgtccgag tccgtctctg aagggcatcc 
cgttttagac gcgatcctcg aacaggatcc 
aaaaaccggc atggttttag ttggcggcga 
agagatcacc cgtaacaccg ttcgcgaaat 
cgctaactcc tgtgcggttc tgagcgctat 
cgttgaccgt gccgatccgc tggaacaggg 
cgcaactaat gaaaccgacg tgctgatgcc 
acagcgtcag gctgaagtgc gtaaaaacgg 
aagccaggtg acttttcagt atgacgacgg 
ttccactcag cactctgaag agatcgacca 
gatcatcaag ccaattctgc ccgctgaatg 
cccgaccggt cgtttcgtta tcggtggccc 
aattatcgtt gatacctacg gcggcatggc 
agatccatca aaagtggacc gttccgcagc 



gcgaacctca aattatttta ttaagtgtaa 4260 
gcgataacaa cccataagca catggatttt 4320 
caaccggttt ctttttcata acattattaa 4380 
ggcgaaacca cgagaaaact cttgttttta 4440 
tgtaaccagc tcttgaatcc tgagaagcgc 4500 
aagcagagat gcagagtgcg gggaacgaat 4560 
gcagacaacg gttcattatt tcgtatcacc 4 620 
agccaaaact ctgatttcaa cccggctgga 4680 
ttttatttaa gccgcgcgcc gcgttttata 4740 
aatacgcaga atgccggcat tgtcaggaaa 4800 
acacgattca aaaaaaagtg gaaatagggt 4860 
gttaatccat ccataccgat taacactcag 4920 
ggtaggatcc gctaccacag aaaatccaca 4 980 
ggtgatatta aatatggcaa aacacctttt 5040 
tgacaaaatt gctgaccaaa tttctgatgc 5100 
gaaagcacgc gttgcttgcg aaacctacgt 5160 
aatcaccacc agcgcctggg tagacatcga 5220 
tggctatgtg cattccgaca tgggctttga 5280 
cggcaaacag tctcctgaca tcaaccaggg 5340 
cgcgggtgac cagggtctga tgtttggcta 5400 
agcacctatc acctatgcac accgtctggt 5460 
cactctgccg tggctgcgcc cggacgcgaa 5520 
caaaatcgtt ggtatcgatg ctgtcgtgct 5580 
gaaatcgctg caagaagcgg taatggaaga 5640 
gctgacttct gccaccaaat tcttcatcaa 5700 
aatgggtgac tgcggtctga ctggtcgtaa 57 60 
gcgtcacggt ggcggtgcat tctctggtaa 5820 
ctacgcagca cgttatgtcg cgaaaaacat 5880 
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cgttgctgct ggcctggccg atcgttgtga 
tgaaccgacc tccatcatgg tagaaacttt 
gaccctgctg g-cacgtgagt tcttcgacct 
tctgctgcac ccgatctaca aagaaaccgc 
cccgtgggaa aaaaccgaca aagcgcagct 
tttcttcacc tgcgttcaaa ggccagcctc 
cacgccgcat ccggcaaaaa aaccgcccgc 
caccgcagat tatcatcaca actgaaaccg 
taatattttc atattattat tcggttttca 
taattgcaga taacagcgtt taatctatga 
aatcataact aagataaatg ttagtgtaag 
tttttacgtc gtactcacct atcttaattc 
catgcctgac gctaaaaaac aggggcggtc 
ccttgccgct ctggcgggat tactctttgg 
gccgtttatt gcagatgaat tccagattac 
catgatgttc ggtgcggcag tcggtgcggt 
gcgcaaaaag agcctgatga tcggcgcaat 
ggctgcgcca aacgttgaag tactgattct 
tgtggcctct tataccgcac cgctgtacct 
cagtatgatc tcgatgtatc agttgatgat 
tgataccgcc ttcagctaca ccggtgcatg 
ggcaattttg ctgctgattg gtgtcttctt 
caaacgccgt tttgttgatg ccgaacgcgt 
agcgaaacgc gaactggatg aaatccgtga 
gctgtttaaa gagaacagca acttccgccg 
aatgcagcaa ttcaccggga tgaacgtcat 
ggcgggttat accaacacta ccgagcaaat 
cgtacttgcc ecctttatcg caatcggcct 
aacgctgggc ttcctggtga tggctgctgg 



aattcaggtt tcctacgcaa tcggcgtggc 5940 
cggtactgag aaagtgcctt ctgaacaact 6000 
gcgcccatac ggtctgattc agatgctgga 6060 
agcatacggt cactttggtc gtgaacattt 6120 
gctgcgcgat gctgccggtc tgaagtaatc 6180 
gcgctggcct ttttcttttg gataggcgtt 6240 
acaataacat cattcttcct gatcacgttt 6300 
attacaccaa ccacaacaga caaagatttg 6360 
cagttgttac atttcttttc agtaaagtct 6420 
tgatataact caattatttt catgcactta 6480 
cgattacact gatgtgattt gcttcacatc 6540 
acaataaaaa ataaccatat tggagggcat 6600 
aaacaaggca atgacgtttt tcgtctgctt 6660 
cctggatatc ggtgtaattg ctggcgcact 6720 
ttcgcacacg caagaatggg tcgtaagctc 6780 
gggcagcggc tggctctcct ttaaactcgg 6840 
tttgtttgtt gccggttcgc tgttctctgc 6900 
ttcccgcgtt ctactggggc tggcggtggg 6960 
ctctgaaatt gcgccggaaa aaattcgtgg 7020 
cactatcggg atcctcggtg cttatctttc 7080 
gcgctggatg ctgggtgtga ttatcatccc 7140 
cctgccagac agcccacgtt ggtttgccgc 7200 
gctgctacgc ctgcgtgaca ccagcgcgga 7260 
aagtttgcag gttaaacaga gtggctgggc 7320 
cgcggtgttc cttggcgtac tgttgcaggt 7380 
catgtattac gcgccgaaaa tcttcgaact 7440 
gtgggggacc gtgattgtcg gcctgaccaa 7500 
tgttgaccgc tggggacgta aaccaacgct 7560 
catgggcgta ctcggtacaa tgatgcatat 7620 
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cggtattcac 


tctccgtcgg 


cgcagtattt 


cgccatcgcc 


atgctgctga 


tgtttattgt 


7680 




cggttttgcc 


a-:gagtgccg 


gtccgctgat 


ttgggtactg 


tgctccgaaa 


ttcagccgct 


7740 




gaaaggccgc 


gattttggca 


tcacctgctc 


cactgccacc 


aactggattg 


ccaacatgat 


7800 




cgttggcgca 


acgttcctga 


ccatgctcaa 


cacgctgggt 


aacgccaaca 


ccttctgggt 


7860 




gtatgcggct 


ctgaacgtac 


tgtttatcct 


gctgacattg 


tggctggtac 


cggaaaccaa 


7920 




acacgtttcg 


c tggaacata 


ttgaacgtaa 


tctgatgaaa 


ggtcgtaaac 


tgcgcgaaat 


7980 




aggcgctcac 


gattaatctc 


cccaagcttc 


ctcccatcgc 


ggaggaagcc 


acctcttgca 


8040 




gtcatctttt 


cbtcgctcta 


tcctctgccg 


ctatgaaaac 


atcccgtctc 


cctatcgcca 


8100 




tccaacaggc 


cgttatgcgt 


cgcctgcggg 


aaaaactcgc 


ccaggccaac 


ctgaagctag 


8160 


n 


ggcgtaacta 


cccggagcca 


aaactctctt 


acacccagcg 


cggaacctcc 


gccggaacgg 


8220 


C3 


cctggctgga 


aagctatgaa 


attcgcctca 


atcccgtttt 


gctgttggaa 


aacagtgaag 


8280 


i. . 

T 

§ fl 


cttttattga 


agaagtggta 


ccgcacgaac 


tggcacattt 


gctggtatgg 


aaacatttcg 


8340 




gccgcgtagc 


gccacatggc 


aaagagtgga 


agtggatgat 


ggaaaacgtg 


ctgggtgttc 


8400 




ccgcccgtcg 


tacgcatcag 


ttcgaactgc 


aatccgtgcg 


tcgcaacacc 


ttcccctacc 


8460 


13 


gctgcaagtg 


ccaggagcat 


cagcttaccg 


tacgccgcca 


taatcgcgta 


gttcgtggcg 


8520 


10 


aggccgtcta 


tcgctgtgtt 


cactgcggtg 


aacagctggt 


tgcgaaataa 


ccatctgaac 


8580 


tatcaggaac 


tttcctgatc 


tggctgattg 


cataccaaaa 


cagctttcgc 


tacgttgctg 


8640 


gctcgtttta 


acacggagta 


agtgatgtac 


cgttatttgt 


ctattgctgc 


ggtggtactg 


8700 




agcgcagcat 


tttccggccc 


ggcgttggcc 


gaaggtatca 


atagtttttc 


tcaggcgaaa 


8760 




gccgcggcgg 


taaaagtcca 


cgctgacgcg 


cccggtacgt 


tttattgcgg 


atgtaaaatt 


8820 




aactggcagg 


gcaaaaaagg 


cgttgttgat 


ctgcaatcgt 


gcggctatca 


ggtgcgcaaa 


8880 




aatgaaaacc 


gcgccagccg 


cgtagagtgg 


gaacatgtcg 


ttcccgcctg 


gcagttcggt 


8940 




caccagcgcc 


agtgctggca 


ggacggtgga 


cgtaaaaact 


gcgctaaaga 


tccggtctat 


9000 




cgcaagatgg 


aaagcgatat 


gcataacctg 


cagccgtcag 


tcggtgaggt 


gaatggcgat 


9060 




cgcggcaact 


ttat gt acag 


ccagt ggaat 


ggcggt gaag 


r~r r> r~i -n rv\~ f~* f~l rf 

gcuay uacyy 


L Odd uy^y 


J -L ^ <J 




atgaaggtcg 


atttcaaaga 


aaaagctgcc 


gaaccaccag 


cgcgtgcacg 


cggtgccatt 


9180 




gcgcgcacct 


acttctatat 


gcgcgaccaa 


tacaacctga 


cactctctcg 


ccagcaaacg 


9240 




cagctgttca 


acgcatggaa 


caagatgtat 


ccggttaccg 


actgggagtg 


cgagcgcgat 


9300 
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gaacgcatcg cgaaggtgca gggcaatcat aacccgtatg tgcaacgcgc ttgccaggcg 9360 

cgaaagagct aacctacact agcgggattc tttttgttaa cccctacccc acgcgtacaa 9420 

ccgcgtgggg agacgacgcg gatttttaac tatgcgtatc ccccgcattt atcatcctga 9480 

accactgacc agccattctc acatcgcgct ttgcgaagat gccgccaacc atatcgggcg 9540 

cgtactgcgc atggggccgg ggcaggcgtt gcaattgttt gacggtagca accaggtctt 9600 

tgacgccgaa attaccagcg ccagcaaaaa aagcgtggaa gtgaaggtgc tggaaggcca 9660 

gatcgacgat cgcgaatctc cgctgcatat tcacctcggt caggtgatgt cgcgtggtga 9720 

aaaaatggaa tttactatcc agaaatcgat cgaactcggt gtaagcctca ttacgccact 9780 

tttttctgag cgctgcggcg ttaaactgga tagtgaacgt ctgaacaaga agcttcagca 9840 

gtggcagaag attgcaattg ctgcctgtga gcagtgtggt cgtaaccggg tgccggaaat 9900 

ccgtccagcg aiggatctgg aagcctggtg tgcagagcag gatgaaggac tgaaactgaa 9960 

tcttcacccg cgcgccagta acagcatcaa tacgttgccg ttaccggttg aacgcgtccg 10020 

cctgctgatt ggcccggaag gcggtttatc ggcagatgaa attgccatga ctgcccgcta 10080 

tcaatttact gatatcctgt tgggacctcg cgttttgcgt acagagacaa ctgcgctcac 10140 

cgccattacc gcgctacaag tacgatttgg cgatttgggc taacggagaa gaata atg 10198 

Met 
1 

ate aag etc ggc ate gtg atg gac ccc ate gca aac ate aac ate aag 10246 
lie Lys Leu Gly lie Val Met Asp Pro lie Ala Asn lie Asn lie Lys 
5 10 15 

aaa gat tec agt ttt get atg ttg ctg gaa gca cag cgt cgt ggt tac 10294 
Lys Asp Ser Ser Phe Ala Met Leu Leu Glu Ala Gin Arg Arg Gly Tyr 
20 25 30 

gaa ctt cac tat atg gag atg ggc gat ctg tat ctg ate aat ggt gaa 10342 
Glu Leu His Tyr Met Glu Met Gly Asp Leu Tyr Leu Tie Asn Gly Glu 
35 40 45 

gec cgc gee cat acc cgc acg ctg aac gtg aag cag aac tac gaa gag 10390 
Ala Arg Ala His Thr Arg Thr Leu Asn Val Lys Gin Asn Tyr Glu Glu 
50 55 60 65 

tgg ttt teg ttc gtc ggt gaa cag gat ctg ccg ctg gee gat etc gat 10438 
Trp Phe Ser Phe Val Gly Glu Gin Asp Leu Pro Leu Ala Asp Leu Asp 
70 75 80 

gtg ate ctg atg cgt aaa gac ccg ccg ttt gat acc gag ttt ate tac 10486 
Val lie Leu Met Arg Lys Asp Pro Pro Phe Asp Thr Glu Phe lie Tyr 
85 90 95 

gcg acc tat att ctg gaa cgt gec gaa gag aaa ggg acg ctg ate gtt 10534 
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Ala Thr Tyr lie Leu Glu Arg Ala Glu Glu Lys Gly Thr Leu He Val 
100 105 110 

aac aag ccg cag age ctg cgc gac tgt aac gag aaa ctg ttt acc gec 
Asn Lys Pro Gin Ser Leu Arg Asp Cys Asn Glu Lys Leu Phe Thr Ala 
115 120 125 

tgg ttc tct gac tta acg cca gaa acg ctg gtt acg cgc aat aaa gcg 
Trp Phe Ser Asp Leu Thr Pro Glu Thr Leu Val Thr Arg Asn Lys Ala 
130 135 140 145 

cag eta aaa gcg ttc tgg gag aaa cac age gac ate att ctt aag ccg 
Gin Leu Lys Ala Phe Trp Glu Lys His Ser Asp He He Leu Lys Pro 
150 155 160 

ctg gac ggt atg ggc gge gcg teg att ttc cgc gtg aaa gaa ggc gat 
Leu Asp Gly Met Gly Gly Ala Ser He Phe Arg Val Lys Glu Gly Asp 
165 170 175 



10582 



10630 



10678 



10726 



cca aac etc ggc gtg att gec gaa acc ctg act gag cat ggc act cgc 10774 
Pro Asn Leu Gly Val He Ala Glu Thr Leu Thr Glu His Gly Thr Arg 
180 185 190 

tac tgc atg gcg caa aat tac ctg cca gec att aaa gat ggc gac aaa 10822 
Tyr Cys Met Ala Gin Asn Tyr Leu Pro Ala He Lys Asp Gly Asp Lys 
195 200 205 

cgc gtg ctg gtg gtg gat ggc gag ccg gta ccg tac tgc ctg gcg cgt 
Arg Val Leu Val Val Asp Gly Glu Pro Val Pro Tyr Cys Leu Ala Arg 
210 215 220 225 

att ccg cag ggg ggc gaa acc cgt ggc aat ctg get gec ggt ggt cgc 
He Pro Gin Gly Gly Glu Thr Arg Gly Asn Leu Ala Ala Gly Gly Arg 
230 235 240 

ggt gaa cct cgt ccg ctg acg gaa agt gac tgg aaa ate gec cgt cag 
Gly Glu Pro Arq Pro Leu Thr Glu Ser Asp Trp Lys He Ala Arg Gin 
245 250 255 

ate ggg ccg acg ctg aaa gaa aaa ggg ctg att ttt gtt ggt ctg gat 
He Gly Pro Thr Leu Lys Glu Lys Gly Leu He Phe Val Gly Leu Asp 
260 265 270 

ate ate ggc gac cgt ctg act gaa att aac gtc acc age cca acc tgt 
He He Gly Asp Arg Leu Thr Glu He Asn Val Thr Ser Pro Thr Cys 
275 280 285 

att cgt gag att gaa gca gag ttt ccg gtg teg ate acc gga atg tta 11110 
He Arg Glu He Glu Ala Glu Phe Pro Val Ser He Thr Gly Met Leu 
290 295 300 305 

atg gat gee ate gaa gca cgt tta cag cag cag taa cccaccttag 11156 
Met Asp Ala He Glu Ala Arg Leu Gin Gin Gin 
310 315 



10870 



10918 



10966 



11014 



11062 



cgagaaggat ctegttgaga ctctgagtga cagcgccctt ctttccacgc atactgggcg 11216 
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ctgttgcttt 


tt tgaaccag 


gaaacagaac 


ctctgacaat 


gaatttacag 


catcactttc 


11276 


ttattgccat 


gcctgctctc 


caggatccga 


ttttccgtcg 


ttccgtggtc 


tacatttgcg 


11336 


aacataatac 


caatggtgca 


atggggatca 


tcgtcaacaa 


gccgctggaa 


aatctcaaaa 


11396 


ttgaagggat 


tctggaaaag 


ctgaagatca 


cgccggagcc 


gcgtgatgaa 


tcaatccgtc 


11456 


tggataaacc 


ggttatgctc 


ggcggtccgc 


tggctgaaga 


tcgcgggttt 


attttgcata 


11516 


ctccgccctc 


caattttgct 


tccagcattc 


gcatttcaga 


caacacggta 


atgaccactt 


11576 


cccgcgatgt 


gctggaaacg 


ctcggcaccg 


ataaacaacc 


gtctgacgta 


ttggtggctc 


11636 


tgggttatgc 


ctcctgggag 


aaaggtcaac 


tggaacaaga 


aattctcgat 


aacgcgtggc 


11696 


taacggcccc 


ggcagatctg 


aatattctgt 


tcaaaacgcc 


gattgccgac 


cgctggcgcg 


11756 


aggcggcaaa 


actgattggt 


gtggatattc 


tcaccatgcc 


tggtgtggca 


ggacacgcct 


11816 


gatgagtgga 


accttactcg 


ccttcgactt 


cggcaccaaa 


agcattggcg 


tagcggtcgg 


11876 


ccaacgcatt 


accggcaccg 


ctcgcccttt 


gcctgcaatt 


aaagcacagg 


acggtacgcc 


11936 


ggactggaac 


attatcgagc 


gtttactgaa 


agagtggcag 


ccggacgaaa 


tcatcgtcgg 


11996 


tttgccgctg 


aatatggacg 


gcaccgagca 


accattgact 


gccagagcgc 


gtaaatttgc 


12056 


caaccgtatt 


catggccgtt 


tcggtgttga 


agtaaagctc 


catgacgagc 


gtcttagcac 


12116 


tgtggaagcc 


cgttccggtc 


tgtttgaaca 


gggcggctat 


cgggcgctca 


acaaaggcaa 


12176 


agttgactct 


gcctctgcgg 


ttattattct 


cgaaagctat 


ttcgagcagg 


gatattaagg 


12236 


cgatttaaac 


gcctggcgga 


gtgtaaataa 


tat catcgcg 


tcttattgcc 


ggatgcggcg 


12296 


tgaacacctt 


atccagcaca 


catctggcag 


cggctatagg 


tctgataaga 


cgcgttag 


12354 



<210> 27 
<211> 316 
<212> PRT 

<213> Escherichia coli 
<400> 27 

Met lie Lys Leu Gly He Val Met Asp Pro He Ala Asn He Asn He 
15 10 15 

Lys Lys Asp Ser Ser Phe Ala Met Leu Leu Glu Ala Gin Arg Arg Gly 
20 25 30 

Tyr Glu Leu His Tyr Met Glu Met Gly Asp Leu Tyr Leu He Asn Gly 
35 40 45 

Glu Ala Arg Ala His Thr Arg Thr Leu Asn Val Lys Gin Asn Tyr Glu 
50 55 60 
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Glu Trp Phe Ser Phe Val Gly Glu Gin Asp Leu Pro Leu Ala Asp Leu 
65 70 75 80 

Asp Val He Leu Met Arg Lys Asp Pro Pro Phe Asp Thr Glu Phe He 
85 90 95 

Tyr Ala Thr Tyr He Leu Glu Arg Ala Glu Glu Lys Gly Thr Leu He 
]00 105 110 

Val Asn Lys Pro Gin Ser Leu Arg Asp Cys Asn Glu Lys Leu Phe Thr 
115 120 125 

Ala Trp Phe Ser Asp Leu Thr Pro Glu Thr Leu Val Thr Arg Asn Lys 
130 135 140 

Ala Gin Leu Lys Ala Phe Trp Glu Lys His Ser Asp He He Leu Lys 
145 150 155 160 

Pro Leu Asp Gly Met Gly Gly Ala Ser He Phe Arg Val Lys Glu Gly 
165 170 175 

Asp Pro Asn Leu Gly Val He Ala Glu Thr Leu Thr Glu His Gly Thr 
L80 185 190 

Arg Tyr Cys Met Ala Gin Asn Tyr Leu Pro Ala He Lys Asp Gly Asp 
195 200 205 

Lys Arg Val Leu Val Val Asp Gly Glu Pro Val Pro Tyr Cys Leu Ala 
210 215 220 

Arg He Pro Gin Gly Gly Glu Thr Arg Gly Asn Leu Ala Ala Gly Gly 
225 230 235 240 

Arg Gly Glu Pro Arg Pro Leu Thr Glu Ser Asp Trp Lys He Ala Arg 
245 250 255 

Gin He Gly Pro Thr Leu Lys Glu Lys Gly Leu He Phe Val Gly Leu 
260 265 270 

Asp He He Gly Asp Arg Leu Thr Glu He Asn Val Thr Ser Pro Thr 
275 280 285 

Cys He Arg Glu He Glu Ala Glu Phe Pro Val Ser He Thr Gly Met 
290 295 300 



Leu Met Asp Ala He Glu Ala Arg Leu Gin Gin Gin 
305 310 315 



<210> 28 
<211> 11574 
<212> DNA 

<213> Escherichia coli 
<400> 28 

ataaccctga ttaatgaatt attacgttta tcatgttaat tcatcattat tacatcatca 
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ttgtaaataa ttaaattaac ttccataaca 
cataacgaag aattgaccat tttgtcctgt 
tgggacatac ttcaaggaac cttttgtgag 
atttaacagt cgcatgaccc gtatcgtact 
ttttatctac tcgtccgtcg gtgcctggca 
atccacactc tccgtcgaat caccggtaca 
gaacataacg gcacttcgct gtcggatgct 
tattctttca tcttaaattt tacgtcttta 
gaaataaata taaaattaat atatatgttg 
cgtgaatttt aataaattta atctatccct 
gatgatctta aatgtcttat ttttcgtaat 
aaaaatgtct tctgcctgtg gcaatgttag 
atgctgacga tcatgctgcc gatgtttatc 
ctaaaaccgt taatattatt tccattcttc 
ataaacggaa cgcacaagcc ttcggcgcgc 
gccacaacgt cgggtctggc agcaattccg 
ctgtaggcgc ggcagcgggt tctatggtga 
taacctataa ggaaggcacc aaagtgtata 
ttacgacagg tttagccgtt gttattacca 
ataccaaatg tcctgaaaag agctaataat 
gcgccatctt agcctcctta agctatccgg 
ctgctgtcgc agaagcggaa cagcaaggta 
gggtcgcgga gcgcaacagg gaaatccagc 
ccgccgctaa caaaagagcg gcaacggcag 
tggacgccga agcctctgcg gacaaaaaac 
gcttagagat tcagaaacaa aaactggcgc 
aaaacgaatt tatcgatcag gaactgaagc 
ctgaagctga cgccaacaga aatatgactg 
gcaaagcaga agagaacaaa tcggacagct 



ttaaaatatg tatccactga cgctttttta 120 
tgtgccttaa tgtaagtacc gtccacagcg 180 
tcaggcaacc agtatgcgaa aacgacaccg 240 
gctcatcagc tttatcttct tctttggccg 300 
gcaccatcag agcaaaaaag aagctcagca 360 
acgttagcgg ttaccttctc cactttcaca 420 
tttgctgttt gggattatca aagcggcaga 480 
tcctgactga tgtttatcct gtttggctgc 540 
taatgatata tttttataaa ttattccctg 600 
ttatacgcaa tacatttact ttcctctttt 660 
gtgtataaca aggaatagtg atgaaattta 720 
cgtcattcac tctggcagga tgccagtcaa 780 
aaaccgatca actgaatacc aaacaagaaa 840 
ccgcaaaagt tgccgtagac aactcccaaa 900 
ttattggcgc agtcgctggc ggtgttatcg 960 
gaacgacggc aggtgcagtt ggcggcggag 1020 
atgataaaac cttagtggaa ggtgtttctt 1080 
cctctaccca ggtgggtaaa gagtgccagt 1140 
cgacgtataa cgaaacgcgt attcagccaa 1200 
caggaggagt catgaagaaa gtttttcttt 1260 
ctatcgcctc atcattgcag gatcaactct 1320 
aaaatgaaga gcaaaggcag catgacgaat 1380 
aagagaagca acgtcgcgca aatgcccagg 1440 
cggcaaataa gaaagctcgt caggataaac 1500 
gcgatcaaag ttatgaagat gagctacgca 1560 
tggcgaaaga agaagcccgc gttaagcgag 1620 
acaaagctgc gcaaaccgat gtggtgcaat 1680 
aaggcggtcg cgatctgatg aaaagcgtgg 1740 
ggtttaatta atcgatgtta gtaacttcaa 1800 
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tcctataatt cttgaagata aaaaaccctc 
gtgcagggtc aaatcattcc cactcaatgg 
ccacgcggga aataccgttc acttcattga 
cgtacggcag atgcgcccag tgtgcggtca 
agacaaccca gtcatactta cgaccatcgc 
acacagtgaa cgcctggctg actttgtcgt 
agatggcgtc agcacggcgc agcaggtcac 
gaacgccaag gcctggtccc gggaacgggt 
gctccagacc aatcttacgc acttcgtctt 
ccatcttcat ctctttcggc aggccgccca 
taccggttgc agacgccgca gattcgataa 
acttcacgtc t~ccagtttc agcgcttctt 
tgattttacg t -ttgcttcc ggatcgtttt 
ctgccggtac gtgaacaatg ttaagaccaa 
ctgcttcgtt gaggcgcagc aggccgttgt 
tagcgcggtg cagcagcatt gcggttacgg 
tgactttatc gtcgcctacc tgctcgcgga 
ctggcgtcca cagggcttca cactggcaga 
taccctggcg ggtatgagtc acttccgggt 
cgttagccat aatggcaaac gggcagcttt 
gaatagcggt aactttatcg ccgtggctca 
cggtcagcgc atcttcgata ccgcgaacca 
cgtagccaaa ttcacgttcg ttagaggctt 
tctgcatgcc atagcaaacg ccgaataccg 
cacgcggact gttttcttca gtagtacttt 
gattgaagtc acgaatttgt gcttctgtca 
ccagctcacg cacgcggcgc gcaaccagtt 
ggatgcgatg cttatgaatg ttttccgtca 



tgtagtaaca gagggttttg ttcattcata 18 60 
tagctggcgg cttgccgctg atgtcataca 1920 
taatgcggtt ggaaacgcga ccgaggaaat 1980 
taaagtcgat ggtttcgaca gcacgcagag 2040 
ccattacgcc aacggaacgt accggcagga 2100 
acaggtccgc tttacgcagt tcttcaatga 2160 
agtactcttt cttcacttca cccagaacac 2220 
gacggtacag catgtcgtac ggcaggccca 2280 
tgaacagctc tttcagcggt tcaaccaggc 2340 
cgttgtggtg agatttgatg acgtgtgctt 2400 
cgtcagggta gatggtgccc tgcgccagcc 24 60 
catcgaatac ttcaacgaaa acgcgaccga 2520 
cgccagccag cgctgacagg aagcgatctt 2580 
agtgatcgcc aaacatatcc agaacctgct 2640 
cgacgaatac gcaagtcagg tttttaccga 2700 
aggaatccac accaccagag aggccgagga 2760 
tgcgagctac agcatcgtcg ataattttcg 2820 
tatcacgcac aaaacgctcc agcatgcgca 2880 
ggaactgtac gccatagaag cgtttttctt 2940 
cggtgctggc tacggtgatg aagtcggacg 3000 
tccagacatc gagcagcggt ttaccgtctg 3060 
gtgcgctgtc gtttacgact tcaacctgcg 3120 
caacgtgacc gcccaactgc attgccatgg 3180 
gtacgcctgc ttcaaagaca tactgcggcg 3240 
ccgggccgcc ggaaagaata atgccgcttg 3300 
catcccacgc ccacagttcg cagtaaacac 3360 
gagtgtactg agaaccgaag tccagaatga 3420 
ttgacgctta ttccgaggca agtgaaacag 3480 
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ataatataaa tcgcccgaca tgaagtcggg 
cggggactct ttagtaatgg tcacgtcgtg 
gatacgtaca aactccgctt tagtacgcag 
catacaggag cgcaggccgc ccatctgctg 
ggctacgcga ccttcgatac cttccggcac 
ataacggtca gaggaacctt tggacatcgc 
gtaagaacgg ccctggtaga gttcgatttc 
ggaacctacc a-ccaccgcgc ttgcgccagc 
gcgaataccg ccatcagcga taaccggaat 
agcaacagcg gtaatctgcg gaacaccgac 
gccagggcca atgccgactt taaccgcact 
tgcagctgtt gccacgttgc cgccgataat 
acggatacgt tgcagtacac cttctgagtg 
aacgcctgcg gcaaccagcg cgtcaacacg 
tgcaccaaca cgcagacggc cttgctcgtc 
ctggaagtct ttcacggtga tcatgccgat 
tttttcaacg cgtttttcgt gcatttttgc 
cacggtgacc agacgctctt tcggcgtcat 
aacaaaacgc acgtcacgac cggtgataat 
cggatagccc gcaaaaccgt tacgctcggt 
tggcagaaca gtctgcggat cagtcaccac 
ttcttctgcc tggcgttcaa tggacatgtt 
agccagagca atagccaggc gcgcttccgt 
gatattcaga cgaatagttt tcgtcagctg 
ggtagagtga gcaggaacga ggagaacgtc 
tagcatgggc aatatctcga ccagagtggt 
cgtaaccgat tgcatctacc cctttttgca 
tactatcgac tgaataacct gctgatttag 
aatcccctgc aatttttacc gttagtcgcc 



cgaagagaat caggagccca gacggtagtt 354 0 
aacgtggctt tcctgaatgc ccgcaccgct 3600 
ttcgtcgata gtaccacagc cggtcagacc 3660 
gtgaatgatc tctttcaggc gacctttata 3720 
cagtttgtcg gcagcgttat cgctctggaa 3780 
gcccagggaa cccataccac ggtaagattt 3840 
acccggagat tcttcagtac ccgccagcat 3900 
ggcgatagct ttggcgatgt cgccggagaa 3960 
accggtgcct tccagggctt ctactgcgtc 4020 
gccagtcacg atacgagttg tacagataga 4080 
gcaaccagct tctgccagag cgcgtgcacc 4140 
ttgcagatcc ggatatttag cacgggtttc 4200 
accgtgggag gagtcgatca gcagaacgtc 4260 
ctcttcgtta cccgcacctg cgccaaccgc 4320 
tttacaggcg ttcggtttac gttccgcttt 4380 
caggtggaat tcgtcatcaa ccaccagcgc 4440 
cagcaccact tcacgggctt caccttcacg 4500 
gtaaacgcta accggctggt tcaggtcggt 4560 
acccaccagt tcgttttctt cggtaacgac 4 620 
cagttctttc acttcgcgca gcgtcgtggt 4680 
accagattcg tgttttttca cacggcgaac 4740 
tttgtggata aagccgatac cgccttcctg 4800 
tacggtatcc attgctgcgg aaagcatagg 4860 
ggtgctgagg tcagcagtat tcggcagaac 4920 
gtcaaacgtc agagcttctt tagcgatacg 4980 
taataaatat tgccgcggca ttatacagag 5040 
aaaaatgctt gctatccccg aagggcgggt 5100 
aatttgatct cgctcacatg ttaccttctc 5160 
tgaatcaaac ggttcgtctg ctgcttgagc 5220 
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atgagatggg 


acaggtttgg 


atcagcggcg 


gtcactggta 


ctttacactc 


aaagacgaca 


acagcaaccg 


ccgggtgacc 


ttccgcccac 


atattacgct 


ctacgagccg 


cgcggcgact 


ccggtgaagg 


gctgctgcaa 


cagaagtacg 


gtttgttcga 


tcagcaatac 


aaaaaaccac 


tcacctcaaa 


aaccggtgct 


gcgctacatg 


cttctctgcc 


ggtgatcat c 


taccctgccg 


ttgttcgcgc 


cattgaactg 


gcgaatcagc 


gcggcggcgg 


ttcgctggaa 


gatttatgga 


tttttaccag 


ccgcattccg 


gttgtcagcg 


ccgattttgt 


tgccgatctg 


cgtgcgccaa 


gtaatcagca 


agagttactg 


cgccaggtgc 


tggattatta 


tctcgccaac 


cgcacacgtc 


aacagcatcc 


gcagctccgg 


ctggcacgcc 


gaatgagctt 


tgcgctggaa 


aatcaactta 


cacagcggct 


gaatcagcaa 


aatccacagc 


agcaactgga 


atatcgttta 


gcagaaaccc 


gtttcggtaa 


tgcagtaacg 


cacctcgaag 


gatacagcgt 


tactactgct 


actgacggca 


cgggtgaaat 


gctaaccaca 


cgtctggaag 


tccagccagt 


aaaaaaatcg 


cgtaaaaagg 


ttttcgatat 


caagccatgc 


ccgtgctgac 


acacctgcaa 


cggttgatgg 


cagtctggac 


aggatcggca 


acgcgcatgg 


ccgttatcct 


gcagttccat 


atgaattcct 


ccggtagcca 


ataaaatact 


tacggataat 


tatttatttt 


tacgcatctg 


ggttggcgtc 


agggtgttac 



aaatttctaa tttcacgcaa ccagcttccg 5280 
ccgcccaggt acgctgcgcg atgttccgca 5340 
agcatgggca acaagtttta gttcgcgcca 54 00 
accagataat cgttgagagt atgcagccgg 54 60 
aacagctcaa agcgaagttg caggctgaag 5520 
ttccctcccc tgcgcattgc gttggtgtga 5580 
atattttgca tgtgttaaaa cgtcgcgatc 564 0 
ccgttcaggg cgatgacgcg ccggggcaaa 5700 
gcaatgagtg cgacgtattg atcgtcgggc 5760 
gttttaacga cgaacgcgta gcgcgggcga 5820 
ccgtcgggca tgagacggat gtgaccattg 5880 
cgccgtctgc cgccgctgaa gtagtgagcc 5940 
aatcgacccg tcaacggctg gagatggcga 6000 
gctttacgca aattcatcac cgattacagc 6060 
agcaaaccat gcttgagcgc ctgcaaaagc 6120 
agcgtaccgg gcaacagcag cagcggttaa 6180 
cgaagattca tcgcgcgcaa acgcgcattc 6240 
tgcgcgcaca gcttagcgcc acgcgtgaac 6300 
ccgtaagccc actgtcaacg ctggcgcgtg 6360 
atgtactgaa aaaagtgaag caagttaaag 6420 
acggctggat agaaagtgaa gtaaaaaaca 6480 
tgcattaagc cagcacgaat tcaacgcgtt 6540 
agaagtaatc tactgcacca caggctttta 6600 
aaagagcttt catttcaata aattccccgc 6660 
gatcaagcac atgctgacat tgtggacaat 6720 
ttccctctac attcatagag ggaatggcag 6780 
tcttgatgtg cttcatcaga cgcttacgtt 6840 
gcttattcgc atacgggttt tccccttctt 6900 
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tgaactgaat 


acgaatcggc 


gatcccatta 




agtagcgctt 


gtaggaatca 


ggcaggtctt 




gcgggttata 


accaccggcg 


tgggcatatt 




gcggttggtg 


atcttcaaca 


gccatcgtca 




gacgggtgga 


gctgtcatac 


gcttcacgta 




cgtgcaaggc 


agagataaag 


tgcacacgag 




gcgtttcttt 


cacctgctct 


ttcacttcct 




tgacaagtga 


gcgcccacta 


ttgagaataa 




taccttcgcg 


cgcatcaatc 


actaacatca 




ttttgattac 


ggagaatttc 


tctacagcat 


CO 


cggtgt caat 


gagcacatac 


tcacgtccat 




gcgtcgtgcc 


aggcatgtcg 


taaacaacaa 


£.! 1 


gtgtagactt 


acctacgttc 


ggacgaccca 


Ey 


ggtcgaagtc 


gtcttcctct 


tcttcttcgc 


iL -J: 


attcagcgtc 


ztcgtcgact 


tcctcttgcg 


3 , s 

% V 

13 


catgctccag 


cagacttaat 


acgccacgac 




ctaaaccaag 


cgagtagaaa 


tcaaccactg 




ttgccaccag 


gaaggtcggt 


ttttcacggg 




ccggcatcag 


gcccgcgcgc 


gcatccacca 




ccagcagcga 


ctgttccgcc 


atgcgggttt 




cggtatcaat 


acagataaac 


tcacggcctt 




gagtcagacc 


cgggaaatcc 


gcaaccagcg 




acgtggattt 


tcctacgtta 


gggcgcccga 




cctcattttt 


ataaatcatc 


agacaacgca 




aaaacggccc 


ctgtccagga 


gccgttttca 




tagagtacac 


ggttccgtct 


tttgcctgga 




cagtctggaa 


accggaacta 


tcaacttttt 




taatccagtg 


cagataacct 


tcactgtcac 




gagaagtcag 


caggcgatgc 


agcagatcgc 



cgtccagcga tttgcggaag tagttcatca 6960 
tcacctgatt accgtgaatc accacaatcg 7020 
tcagcttcac acgacgaccg cgtaccagcg 7080 
tgatgcgcgt cagcatagag gtccccacac 7140 
ctgattcaaa caagttacca acaccactgc 7200 
caaaatcgat aaagcccaga cggaagtcca 7260 
gactcaggcc atcccactta ttcaccacaa 7320 
agcccagcag cgagagatcc tgatcggaaa 7380 
ccacgttggc gtcttcaatg gcctgcaacg 7440 
cggtgatttt gccgcgttta cgtacgccag 7500 
cgcgttccat tgggatgtag atgctgtcac 7560 
cgcgctcttc accaagaata cggttagtga 7620 
caatcgccag tttgatcggc agactttgcg 7680 
cgttctcttc cgcttcaaat tgcgcccagt 7740 
gtgcgagatc ttccatccac ggcagcagca 7800 
cgtgagacgc ggcgatcggg tagatttcac 7860 
cctgatcggg atccagaccg tcagttttgt 7920 
agcgcagatg tttggcaatc gcttcatctg 7980 
taaacagtac gacgtccgct tcttcaatcg 8040 
ctacaccgtc ttctgtgcca tcaatcccgc 8100 
caatttccgc acgaccgtac ttacggtcac 8160 
catctcgggt gcgagttaga cggttaaata 8220 
caagcgcgac cacaggtacc atgtttaaag 8280 
cgctatattc gcgtcgttgt taaaaacagg 8340 
aagtgaacga cagagacgat taacgtgtaa 8400 
tcagcagttt gccgtcagcg gcaaccggtt 8460 
gctgggcaac gaaacgacca tcttcgacgt 8520 
cgaccaccag gttgccatta tacagcaccg 8580 
tttgtgtcca cagcgtaacg ccgccatcaa 8640 



ni 
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tggtcaacgc catcacccgg tcattttgat 
tgaaatcatt caccgaaccc agttcgcgtt 
gcgccgtcag gttaccatta taggccagcg 
tcgtgtcaac atcgctcaga cggtcaattt 
gctgccaaat catctggccc tgttccatca 
ccacgacggc cgcaccaaaa gccgttgtcg 
gcatatcgag gttaactgtc catttgacag 
gaccgttact ggtgtggatt aacaccagac 
cacccgcgac tttagtttgc catgccacag 
gcgccttttc gctgccaatg tagacatgcc 
atgcaggctc tttagagaac cagccatctt 
tgccatcatc cgcattcagc gcttttacta 
tgtccgccag tgccggatga agattggaat 
tgctccacgc cgtggtcggc gtaaactggt 
ccacatcttc ttcgctgtta aacagcgaac 
ctggcagcag taatttacgc aattgcatcg 
ttcatctgca tcatttcgct cagtgccgga 
gcactacgcg caccttgctt atcacctttg 
acaatggcag cccacccttc acctttgatg 
tgcttgagct gtacctgaac gcgagcaaga 
tcgctcgtgt ctgccagccc ctgttgtaac 
tcaacaaatt gctgcgcaag ttccaaagaa 
gcagcaaatt tttccgccgc cgggatgcta 
gcattttgat aggcaagaga agcggagcgt 
cgccagccaa tcagtgcgcc aacgcccaaa 
tcagcaaaaa agcgtttaac cgcttctacc 
ctgtccttct ccttccttaa cccagtaacg 
caactgccgt ttgctcacca gagcgcaaat 



cgaccagata gatgcgattg ccgtcgacga 8700 
tccacataat ctgaccactg cgcagatcaa 8760 
cgaaaacaac gccgttaaca acgacgggag 8820 
cggtagaacc ggtcgcctgg gaaatacgct 8880 
gcactgcgct gacgcgacca ttatcgcccc 8940 
gcgcagactc gccacgcaaa gagagcgaag 9000 
cgccgtcagc ttcgttcagc gcttgtaact 9060 
cgtcgctgac caccgggcgc gaaagtgctt 9120 
taccatcgct ggtattcagc gcgtaaacct 9180 
caccagacac ggtcacaccg ccagaaagta 9240 
tctcggccag gctgacagac cagatttctt 9300 
aaccagcgcg gtccgctgca tagacaacgt 9360 
agaagttgcc aatgccgcta ccaacggaag 9420 
tttcaacggt tggcaatggg gacatcttta 9480 
agccgcttaa aagggtaacg gaaagcagtc 9540 
ggtccctctc agatggacaa attattaatt 9600 
gtaacatcgc ttttcacgcc tgcttcccat 9660 
ctcagcaatg cttcaccacg caggtcggca 9720 
gtatcaaggg ttttcagcgc ggcatcagcc 9780 
cgcagattta tcacggcttt gagattttca 9840 
tgggcggcag ctttctctag ttcatttttg 9900 
gccagcgcac cataagtatt tttattttca 9960 
tccggtttgc cttcgctcac tgcggtaacc 10020 
gcagaatcaa cctgatggct gttccagtag 10080 
atcaccccaa cagccagtgc tttgccattt 10140 
tggtcgtttt cgttctcgta aatttccacg 10200 
tgcgcaaatg cgcggctacg ctatcctgcg 10260 
ccttcactac tgctgtgccg ttagccactt 10320 
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cagactcacc cagcaccaca gcaacgcggg caccccattt atcagcacgg gcaaactgtt 10380 
tcttaaagtt gccgccgccg tggttggtca tcaatttcac gcccggtaat tcatcacgca 10440 
gacgctcagc taatgccata gccgcagatt gtgtatcagc acctgaagcc accaggtata 10500 
tatcgacaac aggatcggct ttaaattccg gattaacggc ctgtactaac aatacaagac 10560 
gttcgaggcc catagcaaaa ccgacagccg gtgttgcacg accgcccagt tgttccacaa 10620 
gaccgtcata acgaccgcct gcacacacgg tgccctggga gccgagactg ttagtcaccc 10680 
actcgaaaac ggtacggttg tagtaatcca gaccacgcac cagacgctgg tttacggtgt 10740 
aagcgatccc cgcgctctcc agcagtttgc acagaccggc aaaatgctca cgagattcct 10800 
cgtccagata gtcacctaat gccggagcgt cgttgagaag cgcctgcact tccggatttt 10860 
ttgaatccag cacgcgcagc gggttagtgt acatgcggcg tttgcagtct tcgtccagct 10920 
tttctttatg ctgctcaagg aatgccacca gcgcatcgcg gtaattggcg cgtgcttcca 10980 
gcgaaccgat agagttcagc tcaagagtta cgtgctcgga aatacccagc gcgcgccacc 11040 
agcgggcagt gagcataatc agttcagcgt cgatatccgg accttgcaga ccgaaaactt 11100 
cgcagcccaa ctgatggaac tgacgataac gccctttctg cggacgctcg tgacggaaca 11160 
tcggcccgat ataccacaga cgctgttcct gattgtacag aagaccatgc tcgatgccgg 11220 
cgcgtacaca gcccgccgtc ccttcagggc gcagagtcag gctgtcgcca ttgcgatcct 11280 
caaaggtgta catctctttt tcaaccacgt cggtgacttc accaatcgca cgtttgaata 11340 
gcggggtctg ctctacaatc ggcaagcgga tttcactgta accgtagctg ccgagcacgt 11400 
ttttcagtgt gccttcaatg cgctgccaga tggccgtttc gccaggcagg taatcgttca 114 60 
tgccgcgaat ggcttgaatg ttttttgcca cgtttattct ctttctgaat ataaaaatga 11520 
accctcaacg cttccctcaa tgtttcggga gccatgcggg ttcaatcata cacg 11574 

<210> 29 
<211> 488 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 3520-4986 of seq id 28 
<400> 29 

Met Leu Arg lie Ala Lys Glu Ala Leu Thr Phe Asp Asp Val Leu Leu 
15 10 15 

Val Pro Ala His Ser Thr Val Leu Pro Asn Thr Ala Asp Leu Ser Thr 
20 25 30 
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Gin Leu Thr Lys Thr He Arg Leu Asn He Pro Met Leu Ser Ala Ala 
35 40 45 

Met Asp Thr Val Thr Glu Ala Arg Leu Ala He Ala Leu Ala Gin Glu 
50 55 60 

Gly Gly He Gly Phe He His Lys Asn Met Ser He Glu Arg Gin Ala 
65 70 75 80 

Glu Glu Val Arg Arg Val Lys Lys His Glu Ser Gly Val Val Thr Asp 
85 90 95 

Pro Gin Thr Val Leu Pro Thr Thr Thr Leu Arg Glu Val Lys Glu Leu 
100 105 HO 

Thr Glu Arg Asn Gly Phe Ala Gly Tyr Pro Val Val Thr Glu Glu Asn 
115 120 125 

Glu Leu Val Gly He He Thr Gly Arg Asp Val Arg Phe Val Thr Asp 
130 135 140 

Leu Asn Gin Pro Val Ser Val Tyr Met Thr Pro Lys Glu Arg Leu Val 
145 150 155 160 

Thr Val Arg Glu Gly Glu Ala Arg Glu Val Val Leu Ala Lys Met His 
165 170 175 

Glu Lys Arg Val Glu Lys Ala Leu Val Val Asp Asp Glu Phe His Leu 
180 185 190 

He Gly Met He Thr Val Lys Asp Phe Gin Lys Ala Glu Arg Lys Pro 
195 200 205 

Asn Ala Cys Lys Asp Glu Gin Gly Arg Leu Arg Val Gly Ala Ala Val 
210 215 220 

Gly Ala Gly Ala Gly Asn Glu Glu Arg Val Asp Ala Leu Val Ala Ala 
225 230 235 240 

Gly Val Asp Val Leu Leu He Asp Ser Ser His Gly His Ser Glu Gly 
245 250 255 

Val Leu Glr Arg He Arg Glu Thr Arg Ala Lys Tyr Pro Asp Leu Gin 
260 265 270 

He He Gly Gly Asn Val Ala Thr Ala Ala Gly Ala Arg Ala Leu Ala 
275 280 285 

Glu Ala Gly Cys Ser Ala Val Lys Val Gly He Gly Pro Gly Ser He 
290 295 300 

Cys Thr Thr Arg He Val Thr Gly Val Gly Val Pro Gin He Thr Ala 
305 310 315 320 

Val Ala Asp Ala Val Glu Ala Leu Glu Gly Thr Gly He Pro Val He 
325 330 335 
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Ala Asp Gly Gly He Arg Phe Ser Gly Asp He Ala Lys Ala He Ala 
340 345 350 

Ala Gly Ala Ser Ala Val Met Val Gly Ser Met Leu Ala Gly Thr Glu 
355 360 365 

Glu Ser Pro Gly Glu He Glu Leu Tyr Gin Gly Arg Ser Tyr Lys Ser 
370 375 380 

Tyr Arg Gly Met Gly Ser Leu Gly Ala Met Ser Lys Gly Ser Ser Asp 
385 390 395 400 

Arg Tyr Phe Gin Ser Asp Asn Ala Ala Asp Lys Leu Val Pro Glu Gly 
405 410 415 

He Glu Gly Arg Val Ala Tyr Lys Gly Arg Leu Lys Glu He He His 
420 425 430 

Gin Gin Met Gly Gly Leu Arg Ser Cys Met Gly Leu Thr Gly Cys Gly 
435 440 445 

Thr He Asp Glu Leu Arg Thr Lys Ala Glu Phe Val Arg He Ser Gly 
450 455 460 

Ala Gly He Gin Glu Ser His Val His Asp Val Thr He Thr Lys Glu 
465 470 475 480 

Ser Pro Asn Tyr Arg Leu Gly Ser 
485 



<210> 30 
<211> 11204 
<212> DNA 

<213> Escherichia coli 










<400> 30 
ttgaggcggc 


gctggctcat 


tcccctcagc 


ccgaagggta 


gaggggaatg 


cccgaattaa 


60 


ccgtcagttc 


gggattattt 


acgcgttagt 


ttttccagat 


cggcttcaat 


ctcgctgatc 


120 


ttattggtta 


cgactgactc 


caggtgacgt 


aagtcgtcga 


ggatcttacg 


cttaagatca 


180 


acttcgctgc 


ggt cacgctg 


gcagatttga 


tcaagctcat 


caatgatata 


ccgtagattc 


240 


gggctgattt 


cctggacttc 


tttataaccc 


tgacccacac 


catcagcgac 


gaccgtttta 


300 


cgctgacgcg 


gatatttaaa 


cttaacgctc 


ttggcgaaaa 


actcgccttt 


gtctttctgg 


360 


aaatagattt 


tcagaatatc 


gttgttggct 


tcctgccgga 


ggctgtaacg 


atcaatttct 


420 


tcaggattgg 


taatacccag 


acttttcaga 


ttgtcgtaca 


tagcgttacc 


tcaaaatgag 


480 


tcagtaaatt 


gtgcttattt 


tagcatttgg 


cctggcccgc 


ccggctcgac 


tgtgatcgca 


540 


gaaagccttt 


ttcttccaga 


cttctatcat 


ggcgtaaaaa 


tcaaaaaatt 


acctgcttta 


600 
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ttctggtgat eaaattcacg atctacacca 
tcagacgcaa accatacaaa ctgcccacgc 
aggcatttaa tccggcgacg taacgtttat 
acggtacgcg cagttgcccg ccgtgagtat 
cacgcatgac ttctttgctg tcgggattat 
cgctggcggg aggcggtttg cattgtccgg 
attgcctgtt cggcgtggcg atcaccgtag 
atttcaacgt ctcgccaatt aagtgatttt 
cgaagcaggc aaacgtcggc gcacattcgg 
aaaaattcag cgacatatca aataatacgt 
tttgttctat gccaagagca atcgcgtcag 
aatggagatc ggccagaaaa agaattttga 
ggcggtgacg gattaattca aaccagcctg 
agctcgtggc tatcgtcgcg gcagtagcct 
atccctgcaa aaaaatcggg cagcgtcgtg 
acgcagcagt tcgttaatgc cgactttgcc 
aaccgcacag tagaggctgt atttgccatc 
agaccccgcc ggaacgcgac cgtagtggat 
gctctgacca atgtatacgc ccatggaaat 
aaccacttca gagcgcgcgc cgatgaagca 
cagcggttcc agcacgccgc cgatgcccac 
ctgcgcacaa gaaccgacgg tcgcccaggt 
gccgatgttg acgtaagacg gcatcagcac 
taccgccgct ggtggcacaa cgcggaagcc 
ggcgaatttc atcggcactt tgtcgaagta 
atcattaata cggaaagaga gcagcaccgc 
accgtcaatt ttttccgcta cacgcagtgc 
taccgcttcg cgggtaacgg tgtctgcatt 



gttccagcat cgttacttcc gggcggcagt 660 
cacgggttgt gtagatgtgt ctttcgccaa 720 
cttcgacagg ggcaaaaggt tcaccaacca 780 
ggccgcacag catcagatcc cagggttcat 840 
gcgccagcac cagtcttggc agattggctt 900 
cccataagtc accagtgcct accagttcga 960 
cctggttaaa caacaccgtg atgcccgctg 1020 
tttctgtacc aacagggcga tcgtggttgc 1080 
caagggggga gagtacgtca ctaaacgccg 1140 
aatcgccgcc cagtaatatc aaatcgggct 1200 
aaatcaggct taaaggaaca aaacgagagt 1260 
atggtgctgc gttgtcttta aaaaaggcga 1320 
gctcacagta atgcatataa ccgaaacctg 1380 
gcaaaaatcg gcggcgtgaa atcatcgctc 1440 
ctgcccgtgt gcatactttt agtcgatggt 1500 
gcgagttttc gcgtcaactt tcttaacgat 1560 
ttttgacggc agattacctg aaacaaccac 1620 
ttcgccggtt tcacggtcgt aaatacgggt 1680 
gacggaacct tcttcgacaa tcaccccttc 1740 
attatcttca atgatggttg ggttagcctg 1800 
gccaccggaa aggtggacgt ttttaccaat 18 60 
atcaaccatg gtgccttcat caacatatgc 1920 
ggtgttacgg gcaataaacg caccctgacg 1980 
ttctttctgg aaacgtgctt cgtcgtagtc 2040 
gcggctttct gccccttcga tcacctgatt 2100 
ttttttcaac cactgatgcg tcacccactg 2160 
gccggaatcc agcagggcga tcacctgatt 2220 
ggctggcgtg atctcggcac ggcgttcaaa 2280 
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agcggtttca ataatgttct gtaactgctg 
acatcaccct ttatcgtttg gattgagggc 
caactcgtta ttaagcgcac gccggtcagc 
ctcgccaatg gttgtaattc gggcaccatg 
cccgactcgc gccagcagtc caggttggtc 
gtcggtatgg gtcggcaaaa acgttacttc 
gggttggcga cggggctgcg gtggctgcca 
aaaccgaata acctcatgac gatctgcgga 
aaaggtatcc atcgccatac cgtcgcgagt 
attgcggcgg tctaattcgg cacagacggc 
gataaaaatc tcggtgcctc cacgcgtagc 
taaatcatgc tgtaataaat ggcgggcatg 
aaaatagtta gcacgacagc gtgaccaaat 
catgcgcagt agtgccagtg cctggagttg 
cgtgttttgc aztccgcgtc gtagctgctt 
actttgcttc cagctattcc acagcgtttc 
gcataccaga tagcgcagac gattttccgt 
ttccgggtcc tgaatatcgc ggcgttgggc 
cagccaggcg accagctgtg tttcgcgtga 
tacatcctga gcaccgagaa tggagtggtc 
cagcgcggcg atgaaaatca gctcagttga 
cggatggcgc tggcgcgttt cttcactggc 
agtatgttca tccaccgtgt aggcgtggaa 
cgaccattgc ggcatatacg cgccgagcac 
ccgcaccgct ccggggtgac gcagaatgct 
acacagcggt tgttgcagat ggcgacgggc 
aatgccggtg atcgcactgt tgtgcaccat 
ctggcgcata aatagtgttt catcacgcag 
atcgtcgatt ggacgtggtt tttcgtcggc 



cattgttaaa ctcttttcat atcagtaaac 2340 
ctctgtcaac cgctgatgca cttcctgctg 2400 
ggtggcaatt atgaataaat cttctactcg 2460 
aagcgaaatt cccagatcgg caaaaatttt 2520 
gagggcgatc agttcgagga acgatttgcg 2580 
ggtttcaaca gtaaaatggc gtaatttggc 2640 
gctactttgc gtcagtactt gctccagacc 2700 
cagcgggttg ccatcgggtt ccagcacgat 27 60 
ggtgaaaatt tgtgcgtcgt gaacacttaa 2820 
ggcaaacaga taagggcggt ccgggctcca 2880 
ctgcgggcta agcaatacca gcggtttgct 2940 
ccaggccagt tgatttgggc tatggcggac 3000 
ttggtgcagc gcctcttcgt cgatgttatc 3060 
gtgatggcga acccgttcgc gcatatccgg 3120 
ttcggtggca aagtagagct cacgcaacag 3180 
gttggtggcg caaatgtcag ccacagtcag 3240 
ttgcacttct tcggcaaact gcttgatgac 3300 
ggtcaccgac atcaacaggt gctggcgaac 3360 
gttcagcccg tggagttcgg caaaatgcac 3420 
gccgccgcgt cctttggcga tatcgtgaaa 3480 
cggcaggcgc ggccagacgt ccacacacaa 354 0 
aaaactctcc agtttcagca tcacgcggat 3600 
cagatcaaac tgcatctgcc cgacgatatg 3660 
gctatggcga tgcattggca atagcccgcg 3720 
caaaaacagt tttcgtgctt ccggaatatt 3780 
atggcgtaac tggcgcagcg tggtggagta 3840 
ggtgtagaac atacgcaaga tggcttccgg 3900 
gtcgattagc gtaccgcgta gctgaaactc 3960 
gggaagggcg aggatggctt catcgaacag 4020 
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ttgcagcagc atctggttga gttcactgac gcggcgtgta acgcggaagt aatccttcat 4080 
catccgctcg accggttcgt taccttcacc actgtaattc agacgctggg cgacgctaag 4140 
ctggcgatcg aataacaggc gattatcgta acggctgacg accagatgca gggcaaagcg 4200 
aatacgccac aatatatgca gacattcgtt taattccgcc cgctccgctg aggttaagaa 4260 
gccaaacccg accatttcat ccagcgatgt tgcgccaaaa tgacggcggg ccacccattg 4320 
cagagtgtgg atatcgcgca agccgccagg gctgcttttg atgtctggtt caaggttgta 4380 
gctggtgcca tggtaacgct gatggcgctg gttctgttct tcaactttcg ccgcgtagaa 4440 
cttgtcggaa ggccagaatc cttcgctgaa aatatgtttt tgcagttcga ggaacagcgc 4500 
aacatcgcca attaataagc gggattcgat taaattggtg gcgacggtta aatccgataa 4560 
cccttccagc atgcactctt caagcgtgcg cacgctatga ccgacttcca gctttacatc 4620 
ccagagcagc gttaacagct cgcccacttt ttgcgcctga tcgtccggga gctttttacg 4680 
gcttaaaatc agtaaatcga cgtctgaaag tggatgcagc tcgccacgac cgtagccacc 4740 
gacggcgacc aatgccaggt cggcaatctg gctgaatccc gcttcaatcc ataatcgttg 4800 
caggagctgg tcgataaact cggtgcgcgc ctcaatcaac tgttctgcag agatcccatt 4860 
gtcaaaggca tcacccagcc aacgctggaa agtatcgata tgggctttta tcccaccgac 4920 
ggttaattca tcacggggcc agacgcatgg attttgcggt tgaccgggca gggtggggag 4 980 
agcggtgttt gcgtactgtt ctggaagggt attcattgtg cgccacccat aagattaaat 5040 
tatcgcatta aaaaagccgg cattcgccgg cttcatctta ttcgtcgtgc gagattatcg 5100 
ccgggatggt gtcatccttg cgtagcgtca gaatttcgca gccgttatca gtcaccacaa 5160 
tagtatgctc atattgtgca gacaagctgc gatctttggt ttttaccgtc cagccatctt 5220 
tcatggtgcg gatctctttt ttacccgcgt tgaccattgg ctcgatggtg aacgtcatcc 5280 
caggtttcag tacgacgttg gtttcacggg agtcatagtg cagcacctgc ggttcttcat 5340 
ggaagccgcg accaataccg tgtccgcaat attcacgaac gacggagaag ccttctgctt 5400 
cgacaaattt ctgaatcgcc gcaccgattt cgcgcagatt aatgcctggt tttaccatgc 54 60 
gtagcgccag gtacaggctt tcttgcgtga tgcggcacag acgttcgccc atgatggtcg 5520 
gcttaccgac gataaacatt ttcgaggtat cgccgtggaa accatctttg attacggtga 5580 
catcaatgtt aacgatatcg ccatctttca gcagcttagc atcgtccggg ataccgtggc 5640 
acaccacttc attaatagag atgcaaacgg atttcggata gccgtgatag ccgaggcagg 5700 
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cagaaaccgc gtgttgttca ttaacaatgt 
tgctgacgcc cggtttaaca tacggttcga 
cagcgacgcg cattttttcg atatcttctg 
tccatcagcg tcggtgatac cgacaatata 
gggcaaattg agaatcattc tgaatttcgc 
gaaaattcga cgtctgatgc tgtacacagc 
tgtggtataa agcgcgccgg acttccgatc 
acaatctcac tttgtgtaac aacacacacg 
ggtcggtaat atgggatacg tggaggcata 
tggcaactgt ttccatgcgc gacatgctca 
gttactggaa cccgaaaatg aagccgttca 
tcaaccttga gaaaactgta ccgatgttca 
cttctcgcaa aggtaaaatc cttttcgttg 
aagacgctgc tctgagctgc gaccagttct 
tgactaactg gaaaaccgtt cgtcagtcca 
ctcaggacgg tactttcgac aagctgacca 
tggagaaact ggaaaacagc ctgggcggta 
tgtttgtaat cgatgctgac cacgaacaca 
ttccggtatt tgctatcgtt gataccaact 
cgggtaacga cgacgcaatc cgtgctgtga 
tacgtgaagg ccgttctcag gatctggctt 
agtaataagg cttgataact cccccaaaat 
agaattcccg ggagcttaca tcagtaagtg 
tgcggcgcga aatatgaagg gggagagccc 
ggggcctgca tatggccccc tttttcactt 
tcacatctcc gaggatttta gaatggctga 
tgagcgtact ggcgcaggca tgatggattg 
catcgagctg gcaatcgaaa acatgcgtaa 
aggcaacgtt gctgctgacg gcgtgatcaa 



aatcattaca gatgcgatcc agctcgccgg 5760 
tcatctccag cacttcggca gccagtcggc 5820 
gggtcttgat tgagatagcc attaattctg 5880 
tatgtaagtg ccgtcaatgg tatcacaccc 5940 
caaacgtgcc actgaaggtt ttctataata 6000 
gccaacaatt attggtgtcc acgacgtatt 6060 
catttcgtat acacagactg gacggaagcg 6120 
tatcggcaca tattccgggg tgccctttgg 6180 
accccaactt ttatatagag gttttaatca 6240 
aggctggtgt tcacttcggt caccagaccc 6300 
tcttcggtgc gcgtaacaaa gttcacatca 6360 
acgaagctct ggctgaactg aacaagattg 6420 
gtactaaacg cgctgcaagc gaagcggtga 6480 
tcgtgaacca tcgctggctg ggcggtatgc 6540 
tcaaacgtct gaaagacctg gaaactcagt 6600 
agaaagaagc gctgatgcgc actcgtgagc 6660 
tcaaagacat gggcggtctg ccggacgctc 6720 
ttgctatcaa agaagcaaac aacctgggta 6780 
ctgatccgga cggtgttgac ttcgttatcc 6840 
ccctgtacct gggcgctgtt gctgcaaccg 6900 
cccaggcgga agaaagcttc gtagaagctg 6960 
agttcgagtt gcagaaaggc ggcaagctcg 7020 
accgggatga gcgagcgaag ataacgcatc 7080 
ttatagacca ggtagtacac gtttggttag 7140 
ttatatctgt gcggtttaat gccgggcaga 7200 
aattaccgca tccctggtaa aagagctgcg 7260 
caaaaaagca ctgactgaag ctaacggcga 7320 
gtccggtgct attaaagcag cgaaaaaagc 7380 
aaccaaaatc gacggcaact acggcatcat 74 40 
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tctggaagtt aactgccaga ctgacttcgt 
agacaaagtt ctggacgcag ctgttgctgg 
acagttcgaa gaagaacgtg ttgcgctggt 
ccgcgttgct gcgctggaag gcgacgttct 
cgttctggtt gctgctaaag gcgctgacga 
tgctgcaagc aagccagaat tcatcaaacc 
agaataccag ctacagctgg atatcgcgat 
gaaaatggtt gaaggccgca tgaagaaatt 
gttcgttatg gaaccaagca aaactgttgg 
gactggcttc atccgcttcg aagtgggtga 
agcagaagtt gctgcgatgt ccaagcagtc 
ggcttctttt tgtgcccatc ttgtaaattc 
cgacgtacaa tgtcgctagt attaattcat 
atggctacca atgcaaaacc cgtctataaa 
ctgcagggca ctgaaggctt cggtattgat 
atcaaagaac tggttgaact gggtattcag 
ttccgtggcg ctggtctggc gaaagcgggt 
atgctggcga ccgtaatgaa cggcctggca 
aacgctcgtc tgatgtccgc tattccattg 
gaagctatca gcctgttgcg caacaaccgt 
ccgttcttta ccaccgactc agcagcttgc 
gtgctgaaag caaccaaagt tgacggcgtg 
gcaaccatgt acgagcaact gacttacagc 
gacctggcgg ccttcacgct ggctcgtgac 
aacaaaccgg gtgcgctgcg ccgtgtggta 
gaataattcc cgtgatggat aaataagggt 
agtctggtta taaggcgtta ttgttgcagg 
ggagcgtaca aaagtacgtg aggatggcga 



tgcaaaagac gctggtttcc aggcgttcgc 7500 
caaaatcact gacgttgaag ttctgaaagc 7560 
agcgaaaatt ggtgaaaaca tcaacattcg 7620 
gggttcttat cagcacggtg cgcgtatcgg 7680 
agagctggtt aaacacatcg ctatgcacgt 7740 
ggaagacgta tccgctgaag tggtagaaaa 7800 
gcagtctggt aagccgaaag aaatcgcaga 7860 
caccggcgaa gtttctctga ccggtcagcc 7920 
tcagctgctg aaagagcata acgctgaagt 7980 
aggcatcgag aaagttgaga ctgactttgc 8040 
ttaattatca aaaaggagcc gcctgagggc 8100 
agctaaccct tgtggggctg cgctgaaaag 8160 
ttcaatcgtt gacagtctca ggaaagaaac 8220 
cgcattctgc ttaagttgag tggcgaagct 8280 
gcaagcatac tggatcgtat ggctcaggaa 8340 
gttggtgtgg tgattggtgg gggtaacctg 8400 
atgaaccgcg ttgtgggcga ccacatgggg 84 60 
atgcgtgatg cactgcaccg cgcctatgtg 8520 
aatggcgtgt gcgacagcta cagctgggca 8580 
gtggtgatcc tctccgccgg tacaggtaac 8640 
ctgcgtggta tcgaaattga agccgatgtg 8700 
tttaccgctg atccggcgaa agatccaacc 8760 
gaagtgctgg aaaaagagct gaaagtcatg 8820 
cataaattac cgattcgtgt tttcaatatg 8880 
atgggtgaaa aagaagggac tttaatcacg 8940 
aagattccgc gtaagtatcg cgggggcgta 9000 
cagtttggtc acggccagcg cgcagcaacc 9060 
gcactgcccg gggccaaaat ggcaaataaa 9120 
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atagcctaat aatccagacg attacccgta 
cttccactgt gtgtgactgt ctggtctgac 
attagcgata tcagaaaaga tgctgaagta 
acccaaatca gcaaaatacg cacgggtcgt 
gtggaatatt acggcacgcc gacgccgctg 
tcccgtacac tgaaaatcaa cgtgtttgat 
attatggcgt ccgatcttgg cctgaacccg 
ctgccgccgc tgacggaaga acgtcgtaaa 
gaacaagcgc gtgttgcagt acgtaacgtg 
ctgttgaaag ataaagagat cagcgaagac 
aaactgactg atgctgcaat caagaaaatt 
ctgatgcagt tctgatttct tgaacgacaa 
gctggcggcg ttttgctttt tattctgtct 
cattctgggc tcgaccggct cgattggttg 
cgaacacttc cgcgtagttg cgctggtggc 
gtgcctggaa ttctctcccc gctatgccgt 
taaaacgatg ctacagcaac agggtagccg 
ttgcgatatg gcagcgcttg aggatgttga 
tgggctgtta cctacgcttg ctgcgatccg 
agaatcactg gttacctgcg gacgtctgtt 
attgttaccg gtcgatagcg aacataacgc 
gcataatctg ggatacgctg accttgagca 
gtctggtggc cctttccgtg agacgccatt 
agcctgccgt catccgaact ggtcgatggg 
gatgaacaaa ggtctggaat acattgaagc 
gatggaagtg ctgattcacc cgcagtcagt 
cagtgttctg gcgcagctgg gggaaccgga 
atggccgaat cgcgtgaact ctggcgtgaa 
gacatttgcc gcaccggatt atgatcgtta 



atatgtttaa tcagggctat acttagcaca 9180 
tgagacaagt tttcaaggat tcgtaacgtg 9240 
cgcatggaca aatgcgtaga agcgttcaaa 9300 
gcttctccca gcctgctgga tggcattgtc 9360 
cgtcagctgg caagcgtaac ggtagaagat 9420 
cgttcaatgt ctccggccgt tgaaaaagcg 9480 
aactctgcgg gtagcgacat ccgtgttccg 9540 
gatctgacca aaatcgttcg tggtgaagca 9600 
cgtcgtgacg cgaacgacaa agtgaaagca 9660 
gacgatcgcc gttctcagga cgatgtacag 9720 
gaagcggcgc tggcagacaa agaagcagaa 9780 
aaacgccgct cagtagatcc ttgcggatcg 9840 
caactctgga tgtttcatga agcaactcac 9900 
cagcacgctg gacgtggtgc gccataatcc 9960 
aggcaaaaat gtcactcgca tggtagaaca 10020 
aatggacgat gaagcgagtg cgaaacttct 10080 
caccgaagtc ttaagtgggc aacaagccgc 10140 
tcaggtgatg gcagccattg ttggcgctgc 10200 
cgcgggtaaa accattttgc tggccaataa 10260 
tatggacgcc gtaaagcaga gcaaagcgca 10320 
catttttcag agtttaccgc aacctatcca 10380 
aaatggcgtg gtgtccattt tacttaccgg 10440 
gcgcgatttg gcaacaatga cgccggatca 10500 
gcgtaaaatt tctgtcgatt cggctaccat 10560 
gcgttggctg tttaacgcca gcgccagcca 10620 
gattcactca atggtgcgct atcaggacgg 10680 
tatgcgtacg ccaattgccc acaccatggc 10740 
gccgctcgat ttttgcaaac taagtgcgtt 10800 
tccatgcctg aaactggcga tggaggcgtt 108 60 
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cgaacaaggc caggcagcga cgacagcatt gaatgccgca aacgaaatca ccgttgctgc 10920 
ttttcttgcg caacaaatcc gctttacgga tatcgctgcg ttgaatttat ccgtactgga 10980 
aaaaatggat atgcgcgaac cacaatgtgt ggacgatgtg ttatctgttg atgcgaacgc 11040 
gcgtgaagtc gccagaaaag aggtgatgcg tctcgcaagc tgaggataat ccggctacag 11100 
agagtcgcgc tatttgttag cgtagggctt cagtgatata gtctgcgcca tctgatcgta 11160 
agtagttggc tttataaggt cagatatgcc gtggttttac acgg 11204 



<210> 31 
<211> 264 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 5078-5872 of seq id 30 
<400> 31 

Met Ala lie Ser lie Lys Thr Pro Glu Asp lie Glu Lys Met Arg Val 
15 10 15 

Ala Gly Arg Leu Ala Ala Glu Val Leu Glu Met He Glu Pro Tyr Val 
20 25 30 

Lys Pro Gly Val Ser Thr Gly Glu Leu Asp Arg He Cys Asn Asp Tyr 
35 40 45 

He Val Asn Glu Gin His Ala Val Ser Ala Cys Leu Gly Tyr His Gly 
50 55 60 

Tyr Pro Lys Ser Val Cys He Ser He Asn Glu Val Val Cys His Gly 
65 70 75 80 

He Pro Asp Asp Ala Lys Leu Leu Lys Asp Gly Asp He Val Asn He 
85 90 95 

Asp Val Thr Val He Lys Asp Gly Phe His Gly Asp Thr Ser Lys Met 
100 105 110 

Phe lie Val Gly Lys Pro Thr Tie Met Gly Glu Arg Leu Cys Arg He 
115 120 125 

Thr Gin Glu Ser Leu Tyr Leu Ala Leu Arg Met Val Lys Pro Gly He 
130 135 140 

Asn Leu Arg Glu He Gly Ala Ala He Gin Lys Phe Val Glu Ala Glu 
145 150 155 160 

Gly Phe Ser Val Val Arg Glu Tyr Cys Gly His Gly He Gly Arg Gly 
165 170 175 

Phe His Glu Glu Pro Gin Val Leu His Tyr Asp Ser Arg Glu Thr Asn 



180 185 190 





Val Val Leu 
195 


Lys Pro Gly Met Thr Phe Thr He 
200 


Glu Pro Met 
205 


Val Asn 






Ala Gly Lys 
210 


Lys Glu He Arg Thr Met Lys Asp 
215 


Gly Trp Thr 
220 


Val Lys 






Thr Lys Asp 
225 


Arg Ser Leu Ser Ala Gin Tyr Glu 
230 235 


His Thr He 


Val Val 
240 






Thr Asp Asn 


Gly Cys Glu He Leu Thr Leu Arg 
245 250 


Lys Asp Asp 


Thr He 

255 






Pro Ala He 


He Ser His Asp Glu 
260 










% w 


<210> 32 
<211> 14820 
<212> DNA 

<213> Escherichia coli 










% ?!!? 
3 - 
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<400> 32 
cactttgtta 


acaactttaa ctactcttta 


atgcagtatt 


aaagattaat 


cggtaacaaa 


60 




gtgagctgtt 


atgactgata aaaccattgc 


gttttcgcta 


ctcgatctgg 


cccccattcc 


120 




cnp\ f\ nnf' trt 


tcagcgcgag aagcattctc 


ccactctctc 


gatctcgccc 


gtctggctga 


180 


1 : 5 


aaagcgcggc 


tatcatcgct actggctggc 


agaacaccac 


aatatgactg 


gcattgccag 


240 


Co 


tgctgccacg 


tcggtattga tcggctatct 


ggcggcgaat 


accaccacgc 


tgcatctggg 


300 




gtctggcggc 


gtgatgttgc ctaaccactc 


accgttggtc 


attgcagaac 


agttcggcac 


360 




gcttaataca 


ctctatccgg ggcgaatcga 


tttggggctg 


ggtcgtgctc 


cgggtagtga 


420 




ccaacggaca 


atgatggcgc tacgtcgtca 


tatgagcggc 


gatattgata 


atttcccccg 


480 




cgatgtggcg 


gagctggtgg actggtttga 


cgcccgcgat 


cccaatccgc 


atgtgcgccc 


540 




ggtaccaggc 


tatggcgaga aaatccccgt 


gtggttgtta 


ggctccagcc 


tttacagcgc 


600 




gcaactggcg 


ccgcagcttg gtctgccgtt 


tgcgtttgcc 


tcacacttcg 


cgccggatat 


660 




gctgttccag 


ccgctgcatc tttatcgcag 


caacttcaaa 


ccgtcagcac 


ggctggaaaa 


720 




accatacgcg 


atggtgtgca tcaatattat 


cgccgccgac 


agcaaccgcg 


acgctgaatt 


780 




tctgtttacc 


tcaatgcagc aagcctttgt 


gaagctgcgc 


cgtggcgaaa 


ccgggcaact 


840 




gccgccgccg 


attcaaaata tggatcagtt 


ctggtcaccg 


tctgagcagt 


atggcgtgca 


900 




gcaggcgctg 


agtatgtcgt tggtaggtga 


taaagcgaaa 


gtgcgtcatg 


gcttgcagtc 


960 




gatcctgcgc 


gaaaccgacg ccgatgagat 


tatggtcaac 


gggcagattt 


tcgaccacca 


1020 
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ggcgcggctg 


cattcgtttg 


agctggcgat 




tgtcttaacg 


cgggaagcct 


tatccgagct 




cgaagcgcat 


caggcattgt 


gtaggcagca 




gatacaccgg 


cagtaaatta 


aagctcgata 




acaccagaat 


oagcgcaatc 


atcggcttgc 




agcgtttacg 


cgatgcacgg 


gctaacagcg 




ctaaaccagc 


at aaccaatg 


gcgtacagga 




ctggcggggc 


aaaggtcagc 


aatgccgttt 




caaacagatc 


tgccagatag 


tcaaacaaac 




ccgcaaagtt 


tgagaacacg 


accagcagca 


% S3? 
i! ! ! 


ttaacgcctg 


taccagcaca 


tcaatattac 


5 s' 

I ^ 


gacgcgggat 


gttacccatc 


gtcgccagca 


fli 


gcgtaccgta 


caccagacat 


ttcacgatgg 




ggcttggcac 


gttaccgtga 


taaccaaacg 


L, 


gatacggtgc 


ataagacgca 


ttgctttcgg 


Ml 


gccccagcag 


gctaccaaag 


gtgaggaaga 


if p: 

C3 


ctgtcatgcg 


actgacggct 


ttagtgctca 




aaccaaaacc 


cgccgcccgt 


gccgggacgt 




gaatcgaacc 


actggcagaa 


atataggcat 




aaatgccgtt 


gaccacgttc 


cagcctttgc 




tcgaaccgat 


tctgtaattc 


aggttagctt 




agaaccaggt 


aaagatcagc 


gccgccattg 




ctggcagaga 


aaacatccct 


gcgccaataa 




gcagcgacgg 


tgacgtttgg 


gtggtggtta 




aaatagtgcg 


actgcgttgt 


tatgcattgc 




aaaaaaagcc 


ccgatggtaa 


aaatcggggc 




tgttcagcga 


tgattacgca 


tcaccaccga 




gcggagcgcg 


gccttcacga 


cgttcgccgc 



ggatgttaag gaagagttgt tgggatagtg 1080 
ggcaacgctg tcctacatag acctgataag 1140 
gaaatgtcgg ataaggcacc gctgattact 1200 
aaatatgcac cagtgcgttg ccgacgccaa 1260 
caccccagac gcggaatttc gggctgccaa 1320 
ccggaacaat tgccgcccag atggtagccg 1380 
atccgttcgg gaacaacagc ccccccacaa 1440 
tcaagcggcc cacagccgag tcgtcgaaac 1500 
ccagcgttac gccgaggaac gaactcgcta 1560 
gatccagact acggctgttc agtacgccgc 1620 
cgcccttctc tgcaataccg ataaactccg 1680 
accagatggt atacagcgcc agcgccatca 1740 
ttttcggatc tttgccgtaa tacttcatca 1800 
atgccagaca gaacggcagg gtcatcaaca 1860 
cgacgttgaa caatgtcgca ggctgcacat 1920 
aggtaatgac tttcgccccc agcacaatcg 1980 
accacaccac aaacgctacc agcaatgcaa 2040 
ttagtgacat ctctgcgaag gtgtgatgca 2100 
aggtcaggat atagagcaca aaggcaatgg 2160 
ccagcaaatc tttggtgatg gtgtcaaaac 2220 
ccagaatcat caagccggaa tgcagcatac 2280 
accagaaaaa ccacgccccg gacatgacca 2340 
tggtgccgcc gataatcacc acgccgccaa 2400 
gtgttgccat gagggcttct ctccagtgaa 24 60 
actgtaccag tacacgagta caaaagacag 2520 
tgtatatatt attttacaga ttgtgttcgc 2580 
aacgacgacg accggtagaa tcatcacgac 2640 
taaaacgacg accatcacca cggccacctt 2700 
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cacggcgttc accgctgaag ttacgaccgc 
caccgccacg acgctcaccg ccagtatgcg 
tcggcttgtt gagaatgcga gtgcgcgtaa 
tcggcagttc gatggtggag tgagaagcaa 
tgatgtcgcc ttcgttagca atcgcaccaa 
ggcccacttc aatgcggtac agctgcatat 
gatcttcacg gtcaccacgc gggccacggt 
ggtcacggaa ttcacgtttc ggacgcatcg 
caccctgtgc cattttcagc agtgccgcag 
cagcagtcgg ctgaattttg ctcagcagtg 
gctgctgctg tactttagcg gcgaattttt 
tcggcagttc tacttccgga atagtcagct 
gacgctcgcg gttctcaacg aacagcagcg 
gaccgatacg gtgaacgtaa gactcagaat 
tgatacgctc eacgtccagg ccacgggctg 
gaccatcttt caggcgttcc agtgtctgtt 
gcgcggcgct gttgtagccg ttacgctcaa 
tggtacgaac gaagataatc gccgcatcaa 
cttcgttttt gcgcataccc cagacagtcc 
tcacgctgga ctgaatgcgc acttcctgcg 
gaatcgcttc cggcatggtt gcagagaaca 
ccataatggt ttcaacgtct tcgatgaagc 
gaaccagacc gctcagttta gagaggtcca 
ggcccggagt accgacaacg atctgcggcc 
aacgctggcc gccgtacaga gcaaccacat 
tcattgcttc agcaacctgt accgccagtt 
gtgctttcag ctcaggatca agattctgca 
cgctccccgt ctgggccata cccagaacgt 
ctgcctgaat cggagatggt ttttcgtaac 



cttcacgacg ttcgccaccg aaaccacgac 2760 
gctgtgcatc gcccagtaac tgcatgttca 2820 
agtgttgcag cacttcaccc ggcatacctt 2880 
acagcttgat gttaccaatg taacggctgc 2940 
cgatatgacg aacttcaaca ccatcatcgc 3000 
cgccaacatc acgacgttca cgacgcggac 3060 
cgttacgatc gcgcggacca cggtcatcac 3120 
gcgcatctgg cggtacgatc agagtacgtt 3180 
ccagagtttc gagatccagc tcttcacctt 3240 
cgcggtattg atccagatcg ctgctttcca 3300 
ccagacggcg tttgcctagc agttctgcgt 3360 
tcatagtacg ttcaatgttg cgcagcagac 3420 
cgcggccagc acgacccgca cgaccggtac 3480 
ccatcgggat atcgtagtta actaccaggc 3540 
caacgtcggt cgcaatcagg atgtccagac 3600 
cacgcagcgc ctggttcatg tcaccgttca 3660 
gagcttcagc cacttccaga gtcgcgtttt 3720 
aatcttccgc ttccaggaaa cgtaccagtg 3780 
agtagctctg gctgatgtca ggacgggtag 3840 
gctctttcat aaagcggcgg gtaatgcgac 3900 
gagcggtctg atgaccttcc gggatctgcg 3960 
ccatgcgcag catttcgtca gcttcatcca 4020 
gagtgccacg tttcaggtgg tccagcagac 4080 
cctgacgcag ggcgcgtaat tgcacgtcat 4140 
ttacgccgcg catgtgttta gagaaatccg 4200 
cgcgggtcgg tgccagcacc agaatctgtg 4260 
acagaggtaa agagaatgct gcagtttttc 4320 
cgcggccatt cagcagatgt ggaatacact 4380 
ccagatcgtt aagggcttca aggataggag 4440 
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caga c c ugca 


aaagTzggi-i-ii 


cgaaLTzcagc 


catgt agtac 


gizgT-gccr,ca 


4cnn 
1 jUU 


aaattaatgg 


cggccagtct 


acataact ca 


t catgaaatt 


gat cagcaat 


l l l. ca l c ga a 


A R £ n 
4t O 0 U 


aagtgtgaac 


cggctcaaag 


t aggt gtatt 


aacgaacaac 


aacgccct ca 


cccgi- uaagg 


4 £ 9 n 




y^i -3 *^ jT "f - 

CddadddySL 


tacgggct ga 


~\— /"y -\— /"V -\— -^i /— ^ 4— /-> 

t g T^gn acgr.c 


agctattgct 


ggt ccgatt c 


/icon 

4 OO U 




"I - "4— -j— j^r "J— +- 

t_c c ugg ucctz 


ggcccaggag 


cgaiiaaLi-CC 


aacaatgcgt 


at cggt get c 


A H A C\ 


a a c a a. a g t 1 a 


tgaacgttgt 


tggcaaccgc 


cagtttgaac 


agtgccgtgg 


cget gtccaa 


4 o U U 


at cccccaga 


cttaggtagt 


acttacct aa 


atagaagttg 


gttt cactga 


gatget cage 


4 o bU 


gagcgaggtg 


ttatccgttg 


cgtccgcctt 


gagcctttcc 


attaacgttt 


gttcgctaat 


/i q o n 


gttgcccagg 


tagaactcga 


caatgtt cca 


tccccactgt 


tccttatccg 


attttt cgaa 


4 y o u 


gtgctgtttc 


aacacttctt 


tagcctgctt 


ctcatcgagc 


ttctgctcgg 


cgagataaag 


rn /I n 


ccacagacta 


cggaaaggat 


cattgggatc 


gtcttgataa 


aacgccagca 


gatcatcttg 


n i a a 

5100 


cgctaacttg 


tcacgaccgc 


cgtaatataa 


tgcgatcccg 


cgattcaagt 


gcgcgtagtt 


c t r n 

51 dU 


gtaagttgga 


tcaagctcaa 


gtacagaatc 


aaacgcttca 


taggcagcat 


caaaattgee 


coon 


tgcctgcgtt 


aaatatat gc 


ctaagtaatt 


gaatacttca 


ggcatatccg 


gtcggattgc 


0Z0 U 


cagcgcttgc 


gaaaaatcgt 


tacgcgctaa 


tgccctcaga 


ccgagactat 


catacaacac 


C O A A 


tccgcgctca 


tataaaagct 


gtgcgcgttc 


gtcatcggtt 


aaagcccgac 


tggcaaggat 


54 00 


ttgt tccata 


cgtgccagaa 


tcacttcctg 


ctgtaaagtc 


ggttgcaatg 


gtaccgegag 


54 60 


gactt cact t 


ttacgccagg 


aagtat tact 


gcat cctgca 


agcgtaagtg 


ctgtcgcaac 


c c o n 


gaaacaccag 


cgcaaaaaag 


gcttcatttc 


ccactcccga 


agaccacggt 


tgaatgaacg 


c c o n 


tcctgttccc 


ggttgctaac 


aaggcgtcct 


gcccggttaa 


aagccccccg 


ccgcagcgga 


5640 


gggcaaatgg 


caaccttact 


cgccctgttc 


agcagccgga 


gcttccggtg 


ctgeagcagg 


0 / UU 


ttgagactgc 


tcagtcgctt 


ctttaatgct 


cagacggata 


cggccctggc 


gatcaacttc 


57 60 


cagaactttc 


accggtactt 


cct gacccat 


ct gcaggt a a 


t cggt cactt 


tct caacgeg 


coon 


tttgtcagcg 


atttgagaga 


tgtggaccag 


accttcttta 


ccgccgccga 


tggcaacaaa 


q ft n 


tgcgccaaag 


~caacgatac 


gggtcacttt 


accagtgtag 


acgcggccca 


cttcgatttc 


5940 


tgcagtgatc 


tcttcgatac 


gacgaatagc 


atgtttcgct 


ttctcgccgt 


cggtcgctgc 


6000 


aatcttcaca 


gtaccgtcat 


cttcgatttc 


gatggtggtg 


ccagtttctt 


eggtcagage 


6060 


acggattaca 


gaaccgcctt 


taccgataac 


atctttgatc 


ttgtccgggt 


tgatcttgat 


6120 



7!/ 
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ggtatggata 


cgcggtgcga 


actcagagat 


atcgccacgc 


ggcgcgttga 


tcgcctgttc 


6180 


cattacgccc 


aggatatgca 


gacgcgcacc 


tttagcctgg 


ttcagcgcaa 


cctgcatgat 


6240 


ctctt tggtg 


ataccttcaa 


ttttgatatc 


catctgcagt 


gcagagatac 


cgtcgcggga 


6300 


acctgcaact 


ttgaagtcca 


tatcgcccag 


gtgatcttcg 


tcgcccaaaa 


tgtcagacag 


6360 


tacaacgtag 


ttgtcgcctt 


ctttcaccag 


acccattgcg 


atacccgcaa 


cggcagcttt 


6420 


gatcggcaca 


cctgcgtcca 


tcagcgccag 


agacgcgccg 


cacacggaag 


ccatagaaga 


6480 


ggaaccgttg 


gattcagtga 


tttcagacac 


aacacgtacg 


gtgtacggga 


atttgtccat 


6540 


atccggcatg 


actgccagca 


cgccgcgctt 


cgccagacga 


ccgtgaccaa 


tttcacgacg 


6600 


cttcggagaa 


ccgaccatgc 


cggtttcgcc 


tacggagtac 


ggagggaagt 


tgtagtggaa 


6660 


caggaaggta 


tcggtacgtt 


cgcccatcag 


ttcatcaaga 


acctgcgcgt 


cacgagcagt 


6720 


acccagcgtt 


gcggtaacca 


gcgcctgcgt 


ttcaccacgg 


gtgaacagcg 


cagaaccgtg 


6780 


agtacgcggc 


agcacgccag 


tacgcacatc 


cagaccacgg 


atcatatctt 


tttcacgacc 


6840 


gtcgatacgc 


ggttcgcctg 


ccagtacgcg 


gctacgaaca 


acgtttttct 


cgatcgcgtg 


6900 


cagaatttca 


cccagttcgt 


tttcgtccag 


ggtttcgtct 


t cagcaagca 


gcgtcgcgat 


6960 


ggtttcagat 


ttgatgacat 


caacctgcgc 


ataacgctct 


tgtttgtcgg 


tgatgcggta 


7020 


agcatcgctc 


aggcgagctt 


cagccagtgc 


agcaacgcgc 


gcgtttagcg 


cttcgtttac 


7080 


cggctccggc 


tgccagtccc 


aacgcggttt 


accggcttct 


ttcaccagtt 


cattgatgtt 


7140 


ctgaataaca 


acctgctgtt 


gttcatgacc 


gaacactact 


gcgcccagca 


tctggtcttc 


7200 


gctcagcagt 


tgagcttcag 


attcaaccat 


cagtacagcg 


gcttcagtac 


cggcaacaac 


7260 


cagatccagt 


ttgctctctt 


tcagctcgtc 


ctgagtcggg 


ttcagtacgt 


actggtcatt 


7320 


gatgtaacct 


acgcgggcag 


caccaatcgg 


gccattgaac 


ggaataccag 


acagagacag 


7380 


cgctgcggaa 


gcaccaatca 


tcgcgacgat 


atccgggtta 


acttgcgggt 


taacagaaac 


7440 


cacggtggcg 


ataacctgaa 


cttcgttgac 


gaagccttcc 


gggaacagcg 


ggcgaatcgg 


7500 


gcggtcaatc 


agacgcgcga 


tcagggtttc 


gccttcgctt 


gggcggcctt 


cacgacggaa 


7560 


gaagctaccc 


gggatacgac 


cagcagcgta 


ggtacgctcc 


tgatagttaa 


cggtcagtgg 


7620 


gaagaagtcc 


tgacctggtt 


tggctttttt 


ctggccaaca 


acggtaacga 


ataccgcggt 


7680 


gtcatccatg 


ctaaccataa 


cagcggcagt 


agcctgacga 


gccatcatgc 


cggtttccag 


7740 


agtcacggtg 


tgttggccgt 


actggaattt 


acgaacgatc 


ggattaagca 


atgtaatatc 


7800 


ctttctcttt 


cttagacagt 


accttacggc 


actggtgtta 


atacccgatc 


ttctgcgcat 


7860 
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cctcgcgact aatgacaacc ctaacccagc 
gcgaacctct gcaacggaag atcattcata 
tgccgtcagc ttgaaaaaag gggccactca 
gcgacgcaga cccaggcgct cgatgagctg 
gtagtcgagc agtttacgac gctgagaaac 
atcttttttg tgctctgcaa agtggccctg 
tacctgaact tcggtagaac cggtgtcgtt 
agctgttgct tcagtactta gagacatttt 
gccgatctct aattcagcga tcccagtgta 
acgttaagcg gcagtattct actcgtagcg 
ccgggtattc aaccaccagg cgacgaggcg 
taccgataaa tttgccgttc tcaccttccg 
cagatgtacg aaccgggtta ccatttttga 
ccaccggata gtccgaagct ggactgtcca 
cggctggaat atcctgctgt tcagcttgct 
ccatccgttc aaccggatat ttacttaccg 
cacagccgag tttttcaccc aggtcatcaa 
agtgaatttc cagctccagc tcattgcctt 
taatcggacg cgcttcacgc ggaacttcaa 
tgccctgata tttcagtgct gaatacatcg 
tatccagtgc cgctgccagc tgctctgcgc 
gtccgtcggc atcagaagta tcggtacgct 
tgtcggagtc cagcagatac tgggaaaact 
tgccggtcgc cagcgggtcc agcgcaccgg 
gtttcacttt ttgcagcgca tcgttgctgg 
cgccgttaat ctcgcgaccg cgacgacgag 
cgggttaaca cgacgttctt cgtcatgttt 
catcccttca accagagagt tgtcgtagaa 



tctatgtggg taaagcctct cattagccgc 7920 
gcaacaatac attagtttcc agtgaattgc 7980 
ggcccccttt tctgaaactc gcaagaatta 8040 
ggtgtaacgt gctacgtctt tacgtttcag 8100 
catgcgcagc agaccacgac ggctgtggtg 8160 
caggtggttg atctgtgcag tcagcagtgc 8220 
tgcgtcacga ccaaactcag aaacgatttt 8280 
aaaactccaa agtatataga atgaaaggac 8340 
cgttacgcaa agtgttaaac aatttacgcg 8400 
acctgttatc gcaagacggt taacattacg 84 60 
caacgcggcc ttcatcgtca atttcgccca 8520 
tgacgcgaac cagtccttcc agtggcgcac 8580 
agtaaacaga agacgttaac ggaagattca 8640 
ttggcatcag taatggatca agtaactccg 8700 
caacaagttc acgcaggtgc tccagggtca 8760 
ccagacggcg caggtaaata acatgcgcgc 8820 
tgatggtgcg gatataagtg ccttttgagc 8880 
catggcgaat aaacagcaat tcataaacgg 8940 
tgccctgacg cgcatattcg tacagttttt 9000 
aagggatctg ttcgatatcg ccacggaaag 9060 
taaaggttac cggacgttct tcaacgatct 9120 
gtccaagacg cgcaatgacc cgatagcgtt 9180 
tcgtcgcttc cccgaggcaa atcggcaaca 9240 
tatgcccggc acggttggcg ttatatatac 9300 
acataccctg aggtttatcc agcaacaaaa 9360 
gacgactcat tagtcctcct tgctgtcgtc 9420 
gaccacgctg gtcaccaggt ttgacatgcg 9480 
gaaggtcagt tccggcacga tacgcaggcg 9540 
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catcgctttc 


cccagcaggc 


tgcggatgaa 




cgctttaacc 


gcgtcttcat 


ctttgtcgtt 




caggtcgcga 


gacatttcga 


caccggaaac 




aatttcacgc 


tgcaggatga 


gagcgatctc 




gcgaccaaat 


tctttcgcca 


taataaattc 




tttaaaatta 


atttcaggtg 


gaagggctgt 




cacatcaggc 


aatccatgcc 


ggatgcagcg 




aaccttaagc 


aatggtacgt 


tggatctcga 




tgcggacgtc 


gttgtagttc 


ttaacgccga 




taacgtcatc 


t ttgaagcgg 


cgcagggact 




cacgcagaac 


gcggatcggg 


ttgtgacgtt 




cgatggcacc 


aaatttcggc 


gatttgaaca 


IT 


gctgtttcag 


ttccggagac 


agcataccgc 


r n 

; . a 


tatagatgac 


ggagtagtaa 


cgcagatcca 


jL I J: 


aggcatcagc 


acgtacgtta 


aagccaacca 


it. 


cgtcggtttc 


ggtgatacca 


cctacgccag 


S3 
CO 


tagacagttt 


cagcaaggag 


tcggagatcg 


o 


ggacgatatt 


cacttcgtga 


acttcgcctt 




tagat ttctg 


ctgacgcgcc 


agtttaactt 




cttcacgcgc 


tttcttctcg 


tcacgtacaa 




cggacaggcc 


gaggatttcc 


accggaatgg 




gttcgttacg 


catcgcacga 


acacgaccgt 




tgtgcagagt 


accttcacgt 


accagaacgg 




aggattcgat 


aaccgcaccg 


ctcgccatac 




ccgcctgcag 


caggatagcg 


tccagcagtt 




cgtgtacgaa 


ctggctttca 


ccgccccact 




cgttcttaac 


gcgatccgga 


tcagcttctg 




ccggtacctg 


cgccgctttc 


gcgtgctgga 




cgtcggcagc 


aacaaccagg 


actacgatgt 



accagaagct tcttgcaacg ctttgatgcc 9600 
gaggaacgtc acatatactt tggcatacgc 9660 
ggtggtcatc atgcccaggc gaggatcttt 9720 
tttttgcatt tcctgcgcta cgcgctgcgg 9780 
tcctgacaaa aaaggggctg ttagcccctt 9840 
tcacgttgac ctgataagac gcgccagcgt 9900 
taaacgcctt atcccgcatg gaaccctaaa 9960 
tgatttcgaa tacttcgatc acatcgccag 10020 
taccacattc cataccgtta cggacttcgt 10080 
ccagctcgcc ttcgtagata accacgttgt 10140 
taaccacacc ttcggtaacc atacagcctg 10200 
cgtcacgaac ttccgccaga ccgataatct 10260 
tcatcgccgc tttcacttcg tcaatcaggt 10320 
ggctttccgc ttcaatcact ttacgtgcag 10380 
ggatggcgtt ggacgccgca gccagggtgg 10440 
aaccgatgat cttcacttta acttcgtcag 10500 
cttcgacaga accctgtacg tctgccttca 10560 
cggtcatgtt ggcgaacatg ttctcgagtt 10620 
cgcggaattt accctgacga tagagtgcaa 10680 
cggtaacttc atcacccgca gccggtacgc 10740 
acggacccgc ttccagcact tcctgaccca 10800 
attcgaagcc acacagaacg atatcgccct 10860 
tagcaaccgg accacgacct ttatcgagga 10920 
ctttacgtac cgctttcagc tccagaactt 10980 
catcgatacc ggtacccgct ttcgcagata 11040 
cttccggcag gatgccgtac tgggagagtt 11100 
gtttatcgat cttgttcact gcaaccacca 11160 
ttgcttcgat ggtctgcggc atcacaccgt 11220 
ccgttgcctg cgcaccacga gcacgcattg 11280 
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aagtaaacgc 


ggcgtgcccc 


ggggtgtcca 


ggaaggtgat 


catgccgttt 


tcagtttcaa 


11340 


cgtggtatgc 


accaatgtgc 


tgggtaatgc 


cgcccgcttc 


gccagaggcc 


actttcgttg 


11400 


aacgaatgta 


gtccagcaga 


gaggttttac 


cgtggtcaac 


gtgacccatg 


atggtcacaa 


11460 


ccggcgcgcg 


cggttcagcc 


gcagcacccg 


tgtcacggtc 


gctcattacc 


gcct cttcca 


11520 


gctcgttttc 


acgacgcagg 


ataactttat 


ggcccatctc 


ttcagcaacc 


agctgtgcgg 


11580 


tttcctgatc 


gataacctgg 


ttgatggttg 


ccattgcgcc 


cagtttcatc 


atcgctttga 


11640 


tgacctgaga 


gcctttaacc 


gccatcttgt 


tcgccagttc 


gccaacggtg 


atagtttcgc 


11700 


cgatcacaac 


gtcacggtta 


acggcctgag 


caggcttctg 


gaagccttgc 


tgcagcgaag 


11760 


aacct ttacg 


ttttccgcct 


ttaccgccac 


gtactgctgc 


gcgtgcttct 


tcacgatcag 


11820 


ctttt gattc 


agcgtgtttg 


ttgcctttct 


tcggacgcgc 


tgctttcgcg 


ttacgaccac 


11880 


ggccacggcc 


gccttcgact 


tcacgatcgc 


tttcgtcttc 


tgcctggcga 


gcatgttgag 


11940 


aagtagtgac 


gtgataatcg 


ctggaatctt 


cagtcggttc 


cgcgttatca 


gtccatttgt 


12000 


tttct tccgc 


catacgacgt 


gcttcttcag 


caacgcgacg 


tgcttcttct 


tcgagtttac 


12060 


gacgcgcttc 


ttcttcagct 


ttacgcttga 


gctctgcagc 


ttcctgctca 


cggcgggctt 


12120 


tttcagcctg 


ggcgttttta 


gtcatatcgt 


cttgttgatt 


gctcactttg 


tctttttccg 


12180 


cagcttcacg 


tttcgcttgt 


tcagcagctt 


cacgcttagc 


ttgttctgcg 


gcctcacgtt 


12240 


cagctttttg 


ttgcgcctcg 


cgtttagccg 


attcttctgc 


ctcacgacgg 


gcttgctctt 


12300 


ccgcttcacg 


ctgcgcttgc 


tctt ccgctg 


caaggcgttc 


agcctcttgc 


ggatcgcgtt 


12360 


tcacaaaggt 


gcgtttcttg 


cggacttcga 


tttgtaccga 


tttgcttttt 


ccaccggtac 


12420 


caggaatgtt 


aagggtgctg 


cgtgttttac 


gttgcagcgt 


caatttgtcc 


gggcctgaat 


12480 


ttttctgatt 


caggtggtca 


atcaaagtct 


gtttctcttg 


tgcagacaca 


gagtcgtcag 


12540 


cagacttccg 


gatacctgca 


tcagcaaatt 


gctgtaccag 


gcgttccacg 


gaggtctgtc 


12600 


gctctgcggc 


cagcgtttta 


atcgttacat 


ctgtcatgct 


gttccttcct 


gctacagttt 


12660 


attacgcttc 


gtcaccgaac 


cagcaaatat 


tacgggcagc 


cataatcagt 


gctccggctt 


12720 


tttcgtcggt 


caacccttcg 


at at cagcca 


r ^ 4- *\ 4~ t^~* ^ n 4" 

gduCdt Cddt 
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ccagcgtaca 


aacgccacgg 


gcggccagtt 


tgaatgccaa 


atcacgatct 


accccttcaa 


12840 


ggttcagcag 


atcgtcagcc 


ggtttgttat 


caccgaggct 


ttcttcctgg 


gcctgtgcaa 


12900 


tggtggccag 


tgcattttta 


gcacgctcgc 


gcagtgcttc 


aacggtcggc 


tcatcaaggc 


12960 



144 



cttcgatttc 


caacagctct 


ttcatcggca 


cttcttctac 


cagaacagtc 


gcgaagtctt 


cgatcgctgc 


gtgcgcttcc 


gcctgatgct 


tgagttccca 


accgctcagc 


tgcgaagcca 


cctgcgccag 


gttaccggct 


tcaacggcga 


cgatagaagc 


aacgt ctgcc 


ggtgccattg 


cccacaggac 


gatatcgata 


cgctcgccac 


cgccacgcat 


acctacgcaa 


gcacctaccg 


cgattttcgc 


acgagaaccc 


ggatcgcgag 


cgatttctgg 


cacttcaata 


cggaacagtt 


cgaacagttg 


cgcgccacgc 


gcttccgggc 


cgccagggcg 


gaagttttca 


cgcggcagca 


tgttgcccag 


atccagagag 


atgttgtcgc 


tttcaccttc 


gtgttcacgg 


aactgatcaa 


tctgcacgat 


aacctgtttt 


gccgtctggg 


tctgatcttc 


aacgtaatcg 


cccaggttca 


gggtgatttc 


cttggtcggc 


tgggtgactt 


caaaatcacc 


gcttttgcga 


tcgatctgta 


tctttgttgc 


tgtcgccagc 


gcgctttcca 


ccttttcatt 


ggatacggct 


tcaactacag 


cacctcatcc 


agactattaa 


aagtggggaa 


cgaacacttc 


atctttacct 


tcgacggtaa 


taacgccctg 


ccatttacga 


cggttttgta 


ctccgacaaa 


acgggcgtag 


tgttcagccg 


agacttccag 


gttataagca 


acggtgatgg 


ggtggctcac 


a tcagcacaa 


tcatcaacat 


gcagtgtgga 


tgtgcgaccg 


cgaataaatt 


caactggcgc 


agtaatcatc 


tctgttaatt 


agacataaaa 


aaagggccta 


aagcccagtt 



cataggccaa ttcttccagc gtcgagaagc 13020 
cgtcgatgtc gagatatttg gtgaaggtgt 13080 
tagcctgcag gtcgtcaacg gtcatcacgt 13140 
gacgcacgtt ctgaccgtta cggccaatcg 13200 
tatccatggt gtgtttatct tcatccacca 13260 
cgttaatcac gaactgcgcc gggttatcat 13320 
ccagttcagt agacaccgcc tgaacacgcg 13380 
gatcgatacg tttatcgttg gttttcaccg 13440 
ccgctgcttt aatttcaatc acttcttcgc 13500 
cgatcagcat ttccggcttg gaacgagtga 13560 
gaacggaata gagcacgcca cgaacgcggt 13620 
tatcttcgcg caggatcacg gcttcagcgt 13680 
ggtttacttt tttcaccacg ccggtgatga 13740 
ccaccatcgc acgttcggct tcacgcactt 13800 
tagtgatacg gtcaaaggta acagactcaa 13860 
ggctttcatc ttcataacgt gcggcttcaa 13920 
catcaacaac taaccagcga cggaaagtgt 13980 
cgcggacgtc gatctcttgt tcatattttt 14040 
atgcttcgaa aatcttctcg cgaggtagcg 14100 
ccaaaatttc tttgttcatc gcgggctttt 14160 
ccaggttcgc cttctggata ttactcagcg 14220 
ctgtgatcat ttcaccgtct accgctttga 14280 
ccgccatacg gagaaccaga gtcacctctt 14340 
tgaacagtgg gcgatcgaga cccggtgagg 14400 
gatcttcaac atccagcaca gcacttacct 14460 
tgatgccatc ttcactatca atatagatgc 14520 
cgatgccaac cagttcaaaa cccagggcct 14580 
tttgctctaa tgtggacaag cccaccccca 14640 
attctgtagt cagataacaa aaaaccccga 14700 
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taaatcgggg ctttatataa ctgaacccta taaccgcaac tgcggtctgg agcactttcc 14760 
agaaggattt tttcaaatcc cactacgaag gccgaagtct tcacagtata tttgaaaaag 14820 



<210> 33 
<211> 414 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 1196-2440 of seq id 32 
<400> 33 

Met Ala Thr Leu Thr Thr Thr Gin Thr Ser Pro Ser Leu Leu Gly Gly 
15 10 15 

Val Val lie He Gly Gly Thr He He Gly Ala Gly Met Phe Ser Leu 
20 25 30 

Pro Val Val Met Ser Gly Ala Trp Phe Phe Trp Ser Met Ala Ala Leu 
35 40 45 

He Phe Thr Trp Phe Cys Met Leu His Ser Gly Leu Met He Leu Glu 
50 55 60 

Ala Asn Leu Asn Tyr Arg He Gly Ser Ser Phe Asp Thr He Thr Lys 
65 70 75 80 

Asp Leu Leu Gly Lys Gly Trp Asn Val Val Asn Gly He Ser He Ala 
85 90 95 

Phe Val Leu Tyr He Leu Thr Tyr Ala Tyr He Ser Ala Ser Gly Ser 
100 105 110 

He Leu His His Thr Phe Ala Glu Met Ser Leu Asn Val Pro Ala Arg 
115 120 125 

Ala Ala Gly Phe Gly Phe Ala Leu Leu Val Ala Phe Val Val Trp Leu 
130 135 140 

Ser Thr Lys Ala Val Ser Arg Met Thr Ala He Val Leu Gly Ala Lys 
145 150 155 160 

Val He Thr Phe Phe Leu Thr Phe Gly Ser Leu Leu Gly His Val Gin 
165 170 175 

Pro Ala Thr Leu Phe Asn Val Ala Glu Ser Asn Ala Ser Tyr Ala Pro 
180 185 190 

Tyr Leu Leu Met Thr Leu Pro Phe Cys Leu Ala Ser Phe Gly Tyr His 
195 200 205 



Gly Asn Val Pro Ser Leu Met Lys Tyr Tyr Gly Lys Asp Pro Lys Thr 
210 215 220 
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lie Val Lys Cys Leu Val Tyr Gly Thr Leu Met Ala Leu Ala Leu Tyr 
225 230 235 240 

Thr He Trp Leu Leu Ala Thr Met Gly Asn He Pro Arg Pro Glu Phe 
245 250 255 

He Gly He Ala Glu Lys Gly Gly Asn He Asp Val Leu Val Gin Ala 
260 265 270 

Leu Ser Gly Val Leu Asn Ser Arg Ser Leu Asp Leu Leu Leu Val Val 
275 280 285 

Phe Ser Asn Phe Ala Val Ala Ser Ser Phe Leu Gly Val Thr Leu Gly 
290 295 300 

Leu Phe Asp Tyr Leu Ala Asp Leu Phe Gly Phe Asp Asp Ser Ala Val 
305 310 315 320 

Gly Arg Leu Lys Thr Ala Leu Leu Thr Phe Ala Pro Pro Val Val Gly 
325 330 335 

Gly Leu Leu Phe Pro Asn Gly Phe Leu Tyr Ala He Gly Tyr Ala Gly 
340 345 350 

Leu Ala Ala Thr He Trp Ala Ala He Val Pro Ala Leu Leu Ala Arg 
355 360 365 

Ala Ser Arg Lys Arg Phe Gly Ser Pro Lys Phe Arg Val Trp Gly Gly 
370 375 380 

Lys Pro Met He Ala Leu He Leu Val Phe Gly Val Gly Asn Ala Leu 
385 390 395 400 

Val His He Leu Ser Ser Phe Asn Leu Leu Pro Val Tyr Gin 
405 410 



<210> 34 
<211> 10731 
<212> DNA 

<213> Escherichia coli 
<400> 34 

ctacatccga caaaacgatg tcaaccatcc gaaaccgctc tcatccattc gatgagagcg 60 
gtttttttaa ttactgctta aatgcacccg ccagagagcg aatatcattg ccggttggcg 120 
actgatgaag tcgcagacca aactcttcga caatcgcaaa tatgtgatcg aatatatcag 180 
cctgaatgct ttcatattcc agccacacca cggtgttagt aaacgcgtag atctcgagcg 240 
gtaaaccgtt atcacctgga gccagttggc gtaccattaa ggtcatatct ttacgaatcc 300 
gcggatggtt acgcagatat tcgttcagat aggcacgaaa ggttccaata ttggtcattc 360 
ggcgcagatt taataccgac tccgtagaac cttgctggcg attccactca ttaatttcct 420 
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gatggcggct ggttaaataa ggctttaaca 
cttcatcaag aaaacgaata ctggtgacat 
cgccagatgc tgacatcccg ctccagtttt 
gaatagtggt aatggtattg tcccagttac 
tcaccgcgcc abccgcgccg tatttcggca 
cgttcgcgga aagctgaata cctgccacca 
tcagcacggc agccattgca ccaagaccgc 
gcagcgagat catcaaaatg ccgaccagaa 
tccctttcag cggtaactga gatgctgccg 
ccagcaacga gaagactgaa agcagcgcat 
tcagaatatc tgccgcttcg gtgccttttt 
taatcccctg cagggtaaaa gctaaacggt 
accaaagccg tgaactggcg atggcacgtt 
aaataatatg caccacgacg gcggtcagaa 
tggtgtgatc gatctcaata cccgctaaat 
cgtctccttt atacaacagc agcctatgat 
agaatctgag aggaaatagc cgggcagatg 
ggtgatgttt tgcggcagac gagatttcgg 
atgacctacc ggaacaacca ccagactggt 
atcgaggatg gcggcgtcaa aaccttcgat 
gccgagcagg aagttaccga cgttgagata 
atgcagatct ttacggtgca tatcagcgaa 
cgcttccggc gtggcaaagc ggccatcggc 
gacatcgtcc atcgcggttt ttgcacagaa 
acgctcgttg eacacgtaat taccggcagc 
cgtgctggca acaataaaat gccacggctg 
tagcgttttg etctgctcgg cctgttccgg 
agtggaatga cgctttaagg cgacagaaat 
ttttgcgtgc cagcagatta caaggttcaa 



aatgcgcttt attcagacgt tgcatttcgt 480 
caatactgat actgcgctta atacgtcgcc 540 
taaaggagtc agaaaccaga gaccaggtgg 600 
gcactttgac ggtggttaac ccaatatcga 660 
tctccagcca gtcgcccagt ttcagcatat 720 
gaccaagaat cggatcttta aataccaaca 780 
tgatcagaat cgctggcgac tgaccaatca 840 
tcgcgccgat cagtttaatc ccctgaaata 900 
ggaatttctg cgccagattc aaaataacat 960 
acatcatgat ccacaactgc gcgcaggtag 1020 
gcagccagaa taccgcctga atattgacga 1080 
ggaagagttt attctgggta atgatttgca 1140 
tttcgaaggt ccgcagtacc acccaatgca 1200 
aaataatacc gaaaatcatc accatcgagg 1260 
cttcaacctg ggatattaaa tcctgcataa 1320 
gacggctgaa acagggttat gcaaatcagg 1380 
cccggcaaga gagaattaca cttcggttaa 1440 
cagcgtagcg ttaaaatctt caacgctgtg 1500 
gtagcctttc tctttcagac caaattctgc 1560 
gggtaccgcg tccagaccca gagccgccac 1620 
aacctgtttt gccatccact ctgcatcatc 1680 
gaacttgcga cctttatcgt tcgcggcttt 1740 
atcttcctgg tcaacaacca gcttcagcca 1800 
caccacgacg tgcgaggcat caagcatttt 1860 
ggatttggca acacgcgctt taccttcttc 1920 
ggagttggtg ctggatgggc tgtattgcag 1980 
ggtaagtttt ttgctggcat caaatgcctt 2040 
gatatccata aagactccat gtgaaagtaa 2100 
cgagaaatgg taagcgagaa aaatgcgcta 2160 
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tagatttccg 


ctttagcctg 


gacgcactct 


tttttgatcg 


cgtttagcca 


gaccatcaac 


2220 


caccagattc 


cacgaatcgt 


tgatcagatc 


gcgaagtaac 


getteggaga 


tttcttcgcc 


2280 


gggatacact 


gaaatccagt 


gctttttatt 


catgtgatac 


cctggcttaa 


tgcttgggta 


2340 


tatttgctga 


tttaacaggg 


atttttgtgg 


atcggacttc 


agattgataa 


aggggacgee 


2400 


gcgtagctcc 


gacgacagca 


taaaaatctt 


gccgccaatt 


ttaaaaacat 


cgaactccgg 


2460 


gccaaaaggc 


cagcaaagct 


cgacaaaggg 


taactcaagg 


gecaggegtt 


tcgccgtttc 


2520 


gtgcagtgat 


tgcttatcca 


taaacgttcc 


tttaggcgaa 


ggagaataag 


caaagtatgc 


2580 


cgcgaagtac 


ggcgataatc 


gacgtttaat 


ccgccagcga 


gaaccagcgt 


cgccagataa 


2640 


agcgcagaac 


aaaatactca 


atagcgccca 


gcactaaaaa 


ccacagacaa 


aacaataaag 


2700 


tgtaaagctg 


actaagatcc 


atcagatgga 


acatggtcac 


cagtttttgt 


gccagcgcca 


2760 


gccccagtgc 


gggggcgggc 


agcagcaggc 


aagagaggaa 


agccatcagc 


aaaatgcctg 


2820 


ctgcggtggt 


caaggtttct 


aaagggtgtt 


tcataacatt 


gttaaatgta 


agttaaaaca 


2880 


ccattgtcag 


ggatattctt 


ctgtaaggca 


attcccggct 


tagtcacegg 


cccagatctc 


2940 


acaat gcttt 


ctcaccagcc 


caatcagcga 


gccgccatcg 


gcgacgaaat 


cgegcattag 


3000 


ctgcgcttca 


ttcagaccgc 


tgacgacctg 


gcgatgcagg 


gcctcaatcg 


cgctcgatgc 


3060 


accaatttta 


tgtgcggaag 


gggcgatttt 


ttccagcaat 


cgcaaggtat 


ettcegttag 


3120 


cggtcgacga 


tctccagtgt 


gcggatcggt 


gatgacgcct 


tcaagcccat 


agegacagge 


3180 


ctggaaacgg 


ttgaatttat 


acagcaggta 


atctttttcc 


tgatgtttaa 


aegggegtte 


3240 


cgtcagtaac 


cagtgggcgg 


tagcctgaat 


taatcccgcc 


atatttactg 


cgtggctaag 


3300 


ggttaacggg 


gtatccatca 


cccgaacctc 


caccgtgcca 


aaatgaggac 


tggggcgaat 


3360 


atcccagtgc 


agatctttaa 


tgctgtcgat 


catcgtggtg 


taactcagac 


agegaaacag 


3420 


ggcttcaaat 


tgttgccagt 


tactgaccca 


cggcatcggg 


ccattatcag 


gaaaggcgga 


3480 


aaaaatattc 


ggtcgtgagg 


aggcaaaacg 


cgtatccgtt 


ccctgcatat 


atggcgacgc 


3540 


ggcggaaagg 


gcgataaagt 


gcggcacaaa 


tcgtgacaag 


ccgtgcagca 


aataaatggc 


3600 


y LL-d LtyLLa 




cl a ct u ci > — - 


a t" nft era pea 


aaaaeggteg 


ectgetgaat 


3660 


gagataacca 


aagttttcca 


gcgtgcgttg 


atagegtteg 


ttategcata 


cctcctgacg 


3720 


ctgccatttc 


tgaaacgggt 


gcgtgccacc 


geegcaaatt 


tccagatgat 


ggtctgtggc 


3780 


tgcctgcaat 


acgactttct 


gcatcgctga 


aaactgcccg 


gcagcctggt 


tgatatcacg 


3840 
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gcaaacatcc qtcgccagct ccagcatact 
cgtgatctta tttttaaccg cgtcaatcag 
cggcggatta accacctgca tttccagttc 
aaaatcgggt aatggcatag gtttctctta 
ggagcggctg ggcgagatgc ggaagttctg 
tgatggtgcc tgaagcaatt tggctacttt 
tggtggcgaa gaattttgac gattgagtca 
attaaatgag gagtgagaag tccgaaacag 
ttgaggaagg gtaagataac ggcgggtgcc 
ggtctggaaa gatgaagccc caggagatat 
cccgaacaat ttggatggta gtcccttctt 
aatatgccct tgcggcagtc atagtgctgt 
tcggagactc gctgtgtgag tttacggtga 
tcgcttacga accgaagaag tagccgttgt 
agggttgtgg tattacgcct gatatgattt 
tggtcagcaa ttctggccca tattggtaag 
gccggggctc taacccgccg ccgcgaaatt 
ctggcttacg gccccggggg gatgtcatta 
gacgttgcaa cattatctga cgtggctctc 
tttggcatac ttgccgcaca aacacttgct 
ggaaagagat tgcgtcttgt cgatggaaca 
gaatggcgac tacatatggg atatgatcct 
accgacagca gagacgctga acggctggac 
attgctgacc ggggattcgg ttcgcgtccc 
gctgattata tcgtccgggt tcactggcga 
cgctttgaca tgatgggttt tctgcgcggg 
gtaatgatag gcaattcagg taataaaaaa 
gccgtatcac ttcctcccga aaaagcatta 
cgtcgaaaag gacgagtagt tcaggcggaa 



ttcggtgata tcgtgcttta cctctccggc 3900 
cattgaagag tcctggctta agtcatagcc 3960 
aataccgagg gtaaaaggtt cagaaacatg 4020 
tgttggcgtt ttctattcag tatagaagtc 4080 
gaatgtttct tttttttggt gatggtgaac 4140 
tgcaatgtga caagttatgg cagtgctgac 4200 
tgcagaaaaa aacgggttca gcttcagttg 4260 
gactcactgt ataaataaac agctattttg 4320 
tgaagctttc cggtttcagg tttactctga 4380 
ttctatcaac cctggggctg ccactccaaa 4440 
cgcatggagg caatataaac atgctgacga 4500 
gtttaacggt gctgggattt acgcttctgg 4560 
aggaacgtaa tattgagttt aaggctgttc 4620 
gcggggagta atcccataag cgctaactta 4680 
aacgtgccga tgaattactc tcacgataac 4740 
cccgaagaac tggatacttc ggcacgtaat 4800 
cgtgatgctg caactctgct acgtctgggg 48 60 
cgtgaagtca ctgcatgggc tcagctccat 4 920 
ctgaagcggc tgcggaatgc cgccgactgg 4 980 
gtacgcgccg cagttacggg ttgtacaagc 5040 
gcaatcagtg cgcccggggg cggcagcgct 5100 
catacctgtc agttcactga ttttgagcta 5160 
cgatttgcgc aaacggcaga cgagatacgc 5220 
gaatgtatcc gctcacttgc ttttggagaa 5280 
ggattgcgct ggttaactgc agaaggaatg 5340 
ctggattgcg gtaagaacgg tgaaaccact 5400 
gccggagctc cctttccggc acgtctcatt 5460 
atcagtaaaa cccgactgct cagcgagaat 5520 
acgctggaag cagcgggcca tgtgctattg 5580 
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ctaacatcat taccggaaga tgaatattca gcagagcaag tggctgattg ttaccgtctg 5640 
cgatggcaaa ttgaactggc ttttaagcgg ctcaaaagtt tgctgcacct ggatgctttg 5700 
cgtgcaaagg aacctgaact cgcgaaagcg tggatatttg ctaatctact cgccgcattt 57 60 
ttaattgacg acataatcca gccatcgctg gatttccccc ccagaagtgc cggatccgaa 5820 
aagaagaact aactcgttgt ggagaataac aaaaatggtc atctggagct tacaggtggc 5880 
cattcgtggg acagtatccc tgacagccta caaaacgcaa ttgaagaacg cgaggcatcg 5940 
tcttaacgag gcaccgaggc gtcgcattct tcagatggtt caacccttaa gttagcgctt 6000 
atgggagtaa tccccgcata tccggttgtc aggtcaggat ggtaaggcac ctgctttaca 6060 
ctttcgcccg tggtcagtga tggctgcggg cgaatcgtac cagatgttgt caattaatcg 6120 
tgttggcaca gcgttatgac tatcttttct tttatctgcc agtgcacagc aaacatctca 6180 
ttctcacgat gaatgatgac ctgctgttta ttccagctaa ttatctgata gtccagaaaa 624 0 
cctgcatcag tttggatctc acttgcctta aatgcgctct ctttggcgga aaatgccagt 6300 
gtcagcgcca gagaaaaggc taaaccgcag tctgcgagtc gctcgtgttc cgctggtgta 6360 
ataatgttgt ctgtcaattc tcttgcggtt tgtacagaaa aaatttcttc tatatcaatg 6420 
ccaatcggtt gacgagatac cacggctaat gccgtagtcc cacagtggct aatactgccg 6480 
tatacctccg caggccagac aggttggcgt agctcgccga ttgcgggcac acatttatag 6540 
ccatattccc gcaaagcata aacagcagcg atccgtccgg ctaaatgctc tgtttracgt 6600 
ttacgtccag cgtgttgcag ttgtgcgtag tgcggcagcc agagtaaatc ctgctcacaa 6660 
aaattcgccg gatcgaactc aacaaaatgc agcgtatgtc cggcaaaggg gagggaggta 6720 
tgcgtagttt tcatatcgac catattcgag actgatgaca aacgcaaaac tgcctgatgc 6780 
gctacgctta tcaggcctac atggtcctgc aatatattga attggcaaga tttttgtagg 6840 
ccggataagg cgttcacgcc gcatccggca tgaacgacgc gcactttgtc aacaatctga 6900 
cgttagcatc agaagtgggt gtttacgctc atataccacg tacgtcccgg ctcgttatag 6960 
gtatacgccc cggcaccggc gatatagttg gcccctgcca aatcgcccgt ggtctgggca 7020 
ttacccgcac gccacaaacg tttgtcgaac agattgtcca cgccgccggt cagactgaca 7080 
ttcttcgtca catcccaggt cgcgctcagg ccaacaatgc tgtaaggact aatttctttg 7140 
gtttccggtc caaccgctgg ctgaccttta tagttgtact tcttcggctg ctgcttgccg 7200 
taccaggtga aggtcgtttg catcgacaaa tcttcccgtg cctgccagct cagcgttgag 7260 
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ttcaacgtat 


actccgggat 


gatcgacaaa 


cggtcgcccg 


tggttttgtt 


ttcactcttc 


7320 


agcatataag 


tgatgttatt 


ggtccacatc 


accgtttcgc 


taaccggtac 


gtttaacgat 


7380 


ccttccagac 


c ttcaaccac 


cgctttcggc 


acgttatccc 


actgatagag 


atcggtgccg 


7440 


actgcgtttt 


gccctacagc 


cacatagccc 


gcttcaatct 


tattgcgata 


atcgttacgg 


7500 


aaccaggtga 


cgcccgccag 


ccacccgtcg 


cgtttgaact 


ccagaccaat 


ctctttgttg 


7560 


atgctggttt 


ctgctttcag 


gtcatcgtta 


ccttgcagat 


agcagccgcc 


cgcgctggca 


7620 


tagcaaccct 


gacctttact 


gtagagaatg 


tagttcgggt 


tagtctggta 


caggctcggc 


7680 


gctttataag 


cacgggcgat 


gcccattttc 


agcgtgaagt 


catcgcctaa 


accttgcgat 


7740 


atgttcagcg 


ccgggctcca 


gttattgccg 


acaatactgt 


gatgatcgaa 


acgcagcccc 


7800 


ggcgttacga 


tggtgctgtc 


agtcagctcc 


atgttgtttt 


cggcaaacag 


cgagaaaatt 


7860 


tctgcttttg 


aatacgggct 


acggtcggtg 


gtactcacgc 


catcaatagc 


gccaccggta 


7920 


ttcgttccgg 


tcagtgcctg 


ggtgttggaa 


cttaagtcct 


tcatccgttg 


ctgattccac 


7980 


tccgtaccca 


gcgt cagcgt 


ctggttaacg 


aggaaatcaa 


tcggcaggtt 


aacttcgctg 


8040 


tgcagcatca 


cgtcatcaag 


atcgatatcg 


acgaaatcct 


gtgtcgcttt 


ttcgttaaat 


8100 


ttcccttcgg 


taccgcccgc 


cagaccttcc 


ggaatacgcg 


agttacgggt 


gtgttcgtac 


8160 


tgcacccagt 


tgctggtggt 


cacgccgtta 


tcccagccac 


cgttccaggt 


cagcgcgtag 


8220 


ttctggcgat 


acagacggtt 


ggtttcatcg 


ccatatttcg 


agcgggtata 


ggaatcggag 


8280 


ttggtattct 


gggtgtcgcc 


cgcatacagg 


ttaccctggc 


ggctgtaacc 


tgcttccagt 


8340 


tccagcgatt 


gcaatggcgc 


gaaatcccag 


cgcaccacgc 


cattaatatc 


tttgttgatt 


8400 


accccttcgc 


gcccggctgg 


taacgtcgtg 


gcatacgttc 


cggcacgcgc 


ggactgatgg 


8460 


ccctggttga 


tatcccacgc 


gtcagcctgg 


gttttgtcga 


ggttgccata 


caaacggaag 


8520 


ctgaattcgt 


cgcccagcgg 


accggtcagg 


ctaaagttag 


tgcgtttggt 


ggcaccttcc 


8580 


tctttatgtt 


ctggcgcatt 


gaaatatgcg 


tcccaggagc 


cgtgccactc 


gccgctgcct 


8640 


tttttggtaa 


tgatgttaac 


cacgccgccc 


gccgcgccgt 


tgccataacg 


cgcagctgcc 


8700 


ggaccacgca 


gaacttcaat 


acgttcaatc 


atttcaggtg 


gcacccagga 


agtatcacca 


8760 


cgggtatcgc 


gctcgccacg 


ccagccctga 


cgcaccgagt 


tacggctgct 


taccggcttg 


8820 


ccgtcaatca 


aaatcagcgt 


gttttccgga 


cccataccgc 


gaatatcaat 


ctgtcggtta 


8880 


ttcccacgct 


gaccactggt 


ggagttaccg 


gtcaggttaa 


cgcctggcat 


ggtacggatg 


8940 


atcttcgaca 


catcgcgggc 


aaccgggttt 


ttgcggattt 


catctgcggt 


gatggtcgaa 


9000 
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acgccaggcg 


cct gtaagtt 


ctget eggeg 


geggtaaega 


caatagtat c 


gtcatgtgaa 


9060 


acaggagt at 


eggt egget c 


ttcrtacctcrc 


get accccat 


aaatccccag 


att gaccaac 


9120 


a a a crc r a gq a 

Ci. L-4. Cj V-J W C^ Ci. CJ W 


aat craat ct t 

CJ. CL w Cj Ci- Ui C. C C- 


cttattcatt 

C- C Cj C C w CL <— C- 


attttattcc 


tgcatttttg 


ccacgaat t g 


9180 


caact gt egg 


gcatggtcgt 


cat caacacg 


aegcat cccg 


ctaccgcgaa 


aacctttgat 


9240 


cctgaaagac 


aegcagtgea 


gttggttaat 


t aat gtcege 


get tcccacg 


gcgcgccatt 


9300 


aegctattge 


aaatgcaaat 


agttatcaat 


aat attatca 


atatatttct 


gcaat caat g 


9360 


aaaaat t gca 


cacrtaaacat 


(TffOTTttatnTT 
y yy y o u uy u 


tntrraccfrrccr 

l« ^y ^ d - v4 vy ^> ^y 


1 1 a Pi a a ot a o 


ciaantcfaciao 

Cj C< C4- W UVJ Cl. \-A Ci. W 


9420 


ct ggt ggcag 


tcgaaacatg 


geceggaat g 


acPiGcn J r ct cr 


aat ga cga a a 


t gt t tgaggt 


9480 


cactttctrrpf 


tffprcprtpratc 


rpf aa prprt t c 


trraarra^tric 


tcpiacpjat^s 


acrcncntritcf 


9540 


crcf t ct" a cat" c 


a ct ncrt nt n a 


i — . y d 1 — v — ■ d v-- d 


trsrraapanr 

l L.uy U a Cl ^ ^ 


p^rfpppp^nt 


CPl^tPJP'SCIP'PI 


9600 


d d t_ i^uy u 


Cl ^ l_ O d ^ y L, L 


prprP'^prtprpr-P p* 
y y <^dy l y y a l- 


yauaLuau 


del Ly LLaaO L 


PTPTP'PTCPfPfCP Pf 


9660 




ci L LL-O^dL^y 




r t a1--h-hi--|~f- r-i- 
LaLLTLCtL-l. 


y LaL-Lcl LL-LvL- 


pprra - !" ppppf" 
L-L-yct LLy LL L 




p*pra a t I - pt p* pip 1 
• y d d i_ uu^yu 


rtaa pt pr p* "h pr pt p* 
y d d y y Ly yL 


y Ct CtCiCl U L Cl L L 


auuL.uay y^y 


ct Lcty L>L,ya.LL/ 


prrpt na^ppt 

LyL Ly QUL^ L 


9780 


Q^ciciou* Mm 


aaa pt pj cpt pt pt p* 


rra prpf pf p*a rrrr* 
yoyyy^dL'yL. 


trr~t~1~"hr , i~nT , ;3 
uy iLLLtLyt'Ci 


rtpffpap t rrr 

L- LLU Quu Ly o 


P'Pfn^APfCPTP'C 
^ M L- d d y ^ vy ^ ^ 


9840 


tctgcaaccg 


crpjatcrcTpfatt 


rr"hcp(Tca3rrc 


vy ^ - d \-j d d d ^- d 


CCt PTCC^ Pi PICT 

^—^ C- - - O d d d VJ 


aaaf r^tp'trr 

d d d c- l d l v u y 


9900 


y d d a d y l y d d 


cpfpf"r"rpraaaa 
y l l y d d a d 


cty uuauy yuy 


ty LuLyya u l. 


t't'h^ip'p'^p'p'pr 

L L Ld^^dL'^M 


PIP'PTPitprP'^^P' 
y uya u y u 


9960 


CX y L-CIU Q -Ci UQu 


p , pfp , p i p , pfp''t - pfpr 


pAPit ttirfpt 

LaU L L L LUL l 


r^pr^'hpcrTP'Pf^s 
uyaty ycyact 


t t"htPTP^p^P 1 PfP , 
L L l L y y yuyL 


33^*prt^itprp , c 
ciciciy Let Ly^L- 


10020 


cntctprprcca 

» — y l » — i-uuv — v^-d 


pftrrctnactt 


crrctrraccc^ 


t crrt p^dp^ri 

L^y u_ v a.y ^aa 


cttcctcccr/ 

L'L LL'OL^^L'M 


CCPft Prt Pi t P/t 

V^- y L- y L d Cj C- 


10080 


gt t gat cgac 


gctatcgaca 


■w o d <^ ^ w d ^ ■ — ■■ ^y 


vy *w v_- ca ^ \y d d 


p'tpTP'P'pprpr'h^ 


^tprp'Pfpr^'hti - 

d \wj v ■ vy Vwj d LLC 


1014 0 


ct ptptc t cpf ca 


pftap'apfP'a^PT 
y d * d y ^ ci ci y 


sntt^t 1"^pp 

Ciy L La L LClL-L 


p* p* t* pf prt" PT3 a 


rrpt^ttrrppp 

y^-LCl L Ly 


ct'httj^PfCPt^ 

LL L L LayLy Cl 


10200 


tcprtcrcca'at 


cccaccntprcf 

y *w d ^ — ' V^- y - y y 


1 1 crcccrcrcfc^ 

uy v>^y y y ^ d 


cipt ppr'r'r1~pfpj"r 

y uy L- y y o 


rrrrrrc t" 1 1 c c n 


ccrct crt at crc 


10260 


oyyctoLyoctL* 


"t~ pf pt P 1 p* t" pt 3 P 1 


— >r i» — * H — H — "1 — /t^^'H/t 

yuLLLyyuLy 


"h "i - a+"t" a a rrr^ 
Ly LaL Laay^ 


L-ciy LL^dyyci l 


L-y LciL^Lyy Ly 


1UOZ.U 


cfcccicat enci 

Cj \w** Cj w CI C* VJ Cj 


pjpj'Cprn'PicacTC 


pi fi n pi n ci n c ct\~ 


y u luu u iy aa 


p\p\cicv Pi Pi pi Pi n 
doyw LC3.cici.ciy 


ctprprtrraaprt 

u Ly y Lyciay 


10380 


t agegecgaa 


ggt ctgegea 


t tcftcrct an Pi 


a pj CGcrcrt ^ 1 1 


pnpo^ pjcccra 


t eta t ca t rjeer 

C ^ Cl L- C CL C* y 


10440 


ggccaatcag 


gcgctgtatg 


cgcaattaca 


ccccataaaa 


gaatccattt 


tetggegtea 


10500 


ggttgacggc 


ggacatgatg 


cgctttgttg 


gcgcggtggc 


ttgatgeagg 


ggctaatcga 


10560 


cctctggcaa 


ccacttttcc 


atgacaggag 


ttgaatatgg 


cattcagtaa 


tcccttcgat 


10620 


gatcegcagg 


gagegtttta 


catattgege 


aatgegcagg 


ggcaattcag 


tctgtggccg 


10680 
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caacaatgcg tcttaccggc aggctgggac attgtgtgtc agccgcagtc a 



<210> 35 
<211> 217 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 1426-2079 of seq id 34 
<400> 35 

Met Asp He He Ser Val Ala Leu Lys Arg His Ser Thr Lys Ala Phe 
15 10 15 

Asp Ala Ser Lys Lys Leu Thr Pro Glu Gin Ala Glu Gin He Lys Thr 
20 25 30 

Leu Leu Gin Tyr Ser Pro Ser Ser Thr Asn Ser Gin Pro Trp His Phe 
35 40 45 

He Val Ala Ser Thr Glu Glu Gly Lys Ala Arg Val Ala Lys Ser Ala 
50 55 60 

Ala Gly Asn Tyr Val Phe Asn Glu Arg Lys Met Leu Asp Ala Ser His 
65 70 75 80 

Val Val Val Phe Cys Ala Lys Thr Ala Met Asp Asp Val Trp Leu Lys 
85 90 95 

Leu Val Val Asp Gin Glu Asp Ala Asp Gly Arg Phe Ala Thr Pro Glu 
100 105 HO 

Ala Lys Ala Ala Asn Asp Lys Gly Arg Lys Phe Phe Ala Asp Met His 
115 120 125 

Arg Lys Asp Leu His Asp Asp Ala Glu Trp Met Ala Lys Gin Val Tyr 
130 135 140 

Leu Asn Val Gly Asn Phe Leu Leu Gly Val Ala Ala Leu Gly Leu Asp 
145 150 155 160 

Ala Val Pro He Glu Gly Phe Asp Ala Ala He Leu Asp Ala Glu Phe 
165 170 175 

Gly Leu Lys Glu Lys Gly Tyr Thr Ser Leu Val Val Val Pro Val Gly 
180 185 190 

His His Ser Val Glu Asp Phe Asn Ala Thr Leu Pro Lys Ser Arg Leu 
195 200 205 

Pro Gin Asn He Thr Leu Thr Glu Val 
210 215 



<210> 36 
<211> 14674 
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<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (469) . . (2118) 
<400> 36 

acgggtgggc gcagagcgat acttcgctac tattttcacc cagaagtgct ccaccacttg 60 

cgaaacgccc gactgcgaac gcttctggtg acaacccagg ggattcagcc cctgtagccg 120 

atgatgaacg tggccagccg ttcaatcacc tcggcgatgc accccctcag gtgttatcac 180 

aggactggct cctccaacac cgttacttgg gcaacgcgcc tcttctggcc tgcgctagcg 240 

caggtagtac atttataaat aaagggtgag cggggcggtt gtcaacgatg gggtcatgcg 300 

gatttttcat ccactcctgg cggtcagtag ttcagctaat aaatgcttca ctgcgctaag 360 

ggtttacact caacattacg ctaacggcac taaaaccatc acatttttct gtgactggcg 420 

ctacaatctt ccaaagtcac aattctcaaa atcagaagag tattgcta atg aaa aac 477 

Met Lys Asm 
1 



ate aat cca acg cag acc get gee tgg cag gca eta cag aaa cac ttc 
lie Asn Pro Thr Gin Thr Ala Ala Trp Gin Ala Leu Gin Lys His Phe 
5 10 15 
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gat gaa atg aaa gac gtt acg ate gec gat ctt ttt get aaa gac ggc 573 
Asp Glu Met Lys Asp Val Thr He Ala Asp Leu Phe Ala Lys Asp Gly 
20 25 30 35 



gat cgt ttt tct aag ttc tec gca acc ttc gac gat cag atg ctg gtg 
Asp Arg Phe Ser Lys Phe Ser Ala Thr Phe Asp Asp Gin Met Leu Val 
40 45 50 

gat tac tec aaa aac cgc ate act gaa gag acg ctg gcg aaa tta cag 
Asp Tyr Ser Lys Asn Arg He Thr Glu Glu Thr Leu Ala Lys Leu Gin 
55 60 65 



621 



669 



gat ctg gcg aaa gag tgc gat ctg gcg ggc gcg att aag teg atg ttc 717 
Asp Leu Ala Lys Glu Cys Asp Leu Ala Gly Ala He Lys Ser Met Phe 
70 75 80 



tct ggc gag aag ate aac cgc act gaa aac cgc gec gtg ctg cac gta 
Ser Gly Glu Lys He Asn Arg Thr Glu Asn Arg Ala Val Leu His Val 
85 90 95 
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gcg ctg cgt aac cgt age aat acc ccg att ttg gtt gat ggc aaa gac 813 
Ala Leu Arg Asn Arg Ser Asn Thr Pro He Leu Val Asp Gly Lys Asp 
100 105 110 115 



gta atg ccg gaa gtc aac gcg gtg ctg gag aag atg aaa acc ttc tea 
Val Met Pro Glu Val Asn Ala Val Leu Glu Lys Met Lys Thr Phe Ser 
120 125 130 



861 



ni 
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gaa gcg att att tec ggt gag tgg aaa ggt tat acc ggc aaa gca ate 
Glu Ala He He Ser Gly Glu Trp Lys Gly Tyr Thr Gly Lys Ala He 
135 140 145 

act gac gta gtg aac ate ggg ate ggc ggt tct gac etc ggc cca tac 
Thr Asp Val Val Asn He Gly He Gly Gly Ser Asp Leu Gly Pro Tyr 
150 155 160 

atg gtg acc gaa get ctg cgt ccg tac aaa aac cac ctg aac atg cac 
Met Val Thr Glu Ala Leu Arg Pro Tyr Lys Asn His Leu Asn Met His 
165 170 175 

ttt gtt tct aac gtc gat ggg act cac ate gcg gaa gtg ctg aaa aaa 
Phe Val Ser Asn Val Asp Gly Thr His He Ala Glu Val Leu Lys Lys 
180 185 190 195 

gta aac ccg gaa acc acg ctg ttc ttg gta gca tct aaa acc ttc acc 
Val Asn Pro Glu Thr Thr Leu Phe Leu Val Ala Ser Lys Thr Phe Thr 
200 205 210 

act cag gaa act atg acc aac gec cat age gcg cgt gac tgg ttc ctg 
Thr Gin Glu Thr Met Thr Asn Ala His Ser Ala Arg Asp Trp Phe Leu 
215 220 225 

aaa gcg gca ggt gat gaa aaa cac gtt gca aaa cac ttt gcg gcg ctt 
Lys Ala Ala Gly Asp Glu Lys His Val Ala Lys His Phe Ala Ala Leu 
230 235 240 

tec acc aat gec aaa gec gtt ggc gag ttt ggt att gat act gec aac 
Ser Thr Asn Ala Lys Ala Val Gly Glu Phe Gly He Asp Thr Ala Asn 
245 250 255 

atg ttc gag ttc tgg gac tgg gtt ggc ggc cgt tac tct ttg tgg tea 
Met Phe Glu Phe Trp Asp Trp Val Gly Gly Arg Tyr Ser Leu Trp Ser 
260 265 270 275 

gcg att ggc ctg teg att gtt etc tec ate ggc ttt gat aac ttc gtt 
Ala He Gly Leu Ser He Val Leu Ser He Gly Phe Asp Asn Phe Val 
280 285 290 



gaa ctg ctt tec ggc gca cac gcg atg gac aag cat ttc tec acc acg 
Glu Leu Leu Ser Gly Ala His Ala Met Asp Lys His Phe Ser Thr Thr 
295 300 305 

cct gec gag aaa aac ctg cct gta ctg ctg gcg ctg att ggc ate tgg 
Pro Ala Glu Lys Asn Leu Pro Val Leu Leu Ala Leu He Gly He Trp 
310 315 320 

tac aac aat ttc ttt ggt gcg gaa act gaa gcg att ctg ccg tat gac 
Tyr Asn Asn Phe Phe Gly Ala Glu Thr Glu Ala He Leu Pro Tyr Asp 
325 330 335 



cag tat atg cac cgt ttc gcg gcg tac ttc cag cag ggc aat atg gag 
Gin Tyr Met His Arg Phe Ala Ala Tyr Phe Gin Gin Gly Asn Met Glu 
340 345 350 355 
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tec aac ggt aag tat gtt gac cgt aac ggt aac gtt gtg gat tac cag 1581 
Ser Asn Gly Lys Tyr Val Asp Arg Asn Gly Asn Val Val Asp Tyr Gin 
360 365 370 



act ggc ccg att ate tgg ggt gaa cca ggc act aac ggt cag cac gcg 
Thr Gly Pro lie lie Trp Gly Glu Pro Gly Thr Asn Gly Gin His Ala 
375 380 385 



1629 



ttc tac cag ctg ate cac cag gga acc aaa atg gta ccg tgc gat ttc 1677 
Phe Tyr Gin Leu He His Gin Gly Thr Lys Met Val Pro Cys Asp Phe 
390 395 400 

ate get ccg get ate acc cat aac ccg etc tct gat cat cac cag aaa 1725 
He Ala Pro Ala He Thr His Asn Pro Leu Ser Asp His His Gin Lys 
405 410 415 

ctg ctg tct aac ttc ttc gec cag acc gaa gcg ctg gcg ttt ggt aaa 1773 
Leu Leu Ser Asn Phe Phe Ala Gin Thr Glu Ala Leu Ala Phe Gly Lys 
420 425 430 435 

tec cgc gaa gtg gtt gag cag gaa tat cgt gat cag ggt aaa gat ccg 1821 
Ser Arg Glu Val Val Glu Gin Glu Tyr Arg Asp Gin Gly Lys Asp Pro 
440 445 450 

gca acg ctt gac tac gtg gtg ccg ttc aaa gta ttc gaa ggt aac cgc 1869 
Ala Thr Leu Asp Tyr Val Val Pro Phe Lys Val Phe Glu Gly Asn Arg 
455 460 465 

ccg acc aac tec ate ctg ctg cgt gaa ate act ccg ttc age ctg ggt 
Pro Thr Asn Ser He Leu Leu Arg Glu He Thr Pro Phe Ser Leu Gly 
47C 475 480 

gcg ttg att gcg ctg tat gag cac aaa ate ttt act cag ggc gtg ate 
Ala Leu He Ala Leu Tyr Glu His Lys He Phe Thr Gin Gly Val He 
435 490 495 

ctg aac ate ttc acc ttc gac cag tgg ggc gtg gaa ctg ggt aaa cag 
Leu Asn He Phe Thr Phe Asp Gin Trp Gly Val Glu Leu Gly Lys Gin 
500 505 510 515 

ctg gcg aac cgt att ctg cca gag ctg aaa gat gat aaa gaa ate age 
Leu Ala Asn Arg He Leu Pro Glu Leu Lys Asp Asp Lys Glu He Ser 
520 525 530 

age cac gat age teg acc aat ggt ctg att aac cgc tat aaa gcg tgg 2109 
Ser His Asp Ser Ser Thr Asn Gly Leu He Asn Arg Tyr Lys Ala Trp 
535 540 545 

cgc ggt taa teategtega tatgtaggee ggataaggcg ttcacgccgc 2158 
Arg Gly 

550 

atccggcaac egatgectga tgegacgegg tegegtctta tcaggcctac aggtcgatgc 2218 
cgatatgtac ategtatteg gcaattaata catagcacga ttgattaaat aaccttaata 2278 
acaatgeega cgttatgtcg gcattttttt atcagataaa tccccttgtc tgtaatttaa 2338 



1917 



1965 



2013 



2061 
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cggaaatcat accgtgaggt taatcctaaa 
aatacgcaga ttaattgctt ttgtttttat 
atataagttg aaacttatat ttgatattca 
tccccgcgcc gtaattcgca tgctttagtt 
tgggtaaatc tccattcatt caatgaaggg 
tttttgccat atctgcgctt gcggcgactt 
aagcggcagg gtcggcagca acgtcggttt 
gcaccgtaag ctcggcggtg ggtgtcgcgc 
ataccgggac caccacaacc acgaccacca 
ataattcgag tcattgcatc tgtggctaga 
cggtgtggtt attctgcccc tctggagaag 
ctgcctgtta ttacaggcct gttcagccac 
cagtctgttc ggcacgccag gcgtacagct 
cgccagccag tacatgcagc ttaatggcgg 
tgaagacgga caacaaaaat gggtcactca 
ccgtctggtg aagactctgc tcggcggcga 
cgacccgctg attaaacccg cacaaatcgt 
ctggaccgag taccagcagg tacgctacgc 
caccgatacc gtcaaagtcg gcagcgatga 
ctccaccgac caggcgcgct ggcataaccg 
ccagtcggaa cagtatctcg gcgcggatta 
ggcaaaacaa tgattaaaca aactattgtc 
gtcttcgcgg caggaaccgt caaggtgttc 
acgggcgcag agcatttaat cgatctggta 
cccggtgcgg tgattagcga agagctggca 
ttgctgacac ggctggcaga acagggcgca 
aacgccttac gccagcaaat tcaggcgttg 
gatcccgata tcgtccgcgt tgccgaacgc 



atagattttt aatcgttgtt tatttcggaa 2398 
tttaagttta tgatttttat tgttatttaa 2458 
ttccaattat cctaaaacgc catcgctaat 2518 
gtgtatactc gatcccgccc gaaatgtttt 2578 
aaattgttat gaaaaaagtt ctgtatggca 2638 
ctgcgtgggc tgcacctgta caggtgggcg 2698 
cggcggggag ttcctccgcg accagcgtca 2758 
ttgcggcaac cggtggcggt gatggttcta 2818 
gtacccagta ataaagtatg tatccccaaa 2878 
agtatgaagg gattaaccat aaccacactc 2938 
agtcgtgaag cgacctgcac tcattcttat 2998 
gactaaagag ctgggcaatt cactgtggga 3058 
gacggatgat gatattcaaa atatgcccta 3118 
gccgcagtta tttgtggtgc tggccttcgc 3178 
ggatcaggct actctcgtta cccaacatgg 3238 
caacctgatt gaagtgaata accttgctgc 3298 
tgatggcgca agctggacgc gcacgatggg 3358 
caccgcacgc tcagtcttca aatgggatgg 3418 
aaccccggtt cgcgtgctgg acgaagaagt 3478 
ctattggatc gacagcgaag ggcaaattcg 3538 
ttttccggtg aaaaccactc tcatcaaggc 3598 
gcgttgcttt tgagtgtggg agcgtcatcg 3658 
agcaatggca gcagtgaggc caaaacgcta 3718 
ggccaaccgc ggctggcaaa cagctggtgg 3778 
acggcggcag cattgcgtca gcagcaggcg 3838 
gattccagcg ccgacgatgc cgctgcgatt 3898 
aaagtgacgg gcaggcaaaa aatcaatctt 3958 
ggtaacccgc cgttgcaggg caactacacg 4018 
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ctgtgggtcg gaccaccgcc gtccacggtc 
aagcagccat tcactccagg tcgcgacgtg 
agcggtgcgg atcgcagcta cgcgtgggtg 
ccggtggctt actggaacaa gcgtcacgta 
ggcctcgcgg actccgtctg gagtgagacg 
actctgacgc agcggatacc tcaataatga 
tgggcattag cacagcttgc tacggcgaaa 
cggatttcgg tggcgtagga ttattacaaa 
agttgagtct gaactatcgc gataacgatc 
tcttcccgtg gctggaaaca acgctgcgct 
gcgtcgaagc gttctctggc gatcaaacgt 
gtttgtggga agagagttac tggctgccgc 
gtacggggct gtttgatgcg gaatatcttg 
ttacgctcgg cctgggctgg gggtatttgg 
gttcagccag tgataaatat tgctatcgcg 
acggtagcca gatgttccac ggtcctgcct 
cctggcaacc gctgcgcctg aaactggagt 
ccgggaagct ggagcaaaaa agtaagttta 
gggccgacgt taaccttagc tatgaacgtg 
gcaccaactt taacgatctg cgcccgtctt 
cgcagccgca ggatgccatt ttgcagcatt 
aatacaatgc cggacttgcc gatccacaga 
ccggcgagca ggtgaaatat cgtgattcgc 
tgatgaacga tctgccggat gggatcaaaa 
tgccgcaggt gacgacggaa accgatgtcg 
cgttgggcca cgaaacgacg ctggcgcaaa 
ccgagcaggg ctggtatatc gacaaatcac 
accagtcggt cggtggcccg gaaaactttt 
cagatttgtg gctgacggac catctgctga 



acgttgttcg ggcttatcag ccgtcctggc 4078 
gcgagctatc tctctgacca gagcctgctc 4138 
gtttacccgg acggacgcac gcaaaaagcg 4198 
gagccgatgc ccggcagcat tatttatgtt 4258 
cctgatgccc ttaacgccga cattcttcag 4318 
aaaaaagaca tctgcttagc ttactggcgc 4378 
catatcctgc gcccattggt ccgtcgcagt 4438 
cgcccaccgc gcgtatggca cgggaagggg 4498 
agtaccgtta ttactcagct tcagtgcaac 4558 
acaccgacgt gcgcacccgg cagtacagca 4 618 
ataaagataa agccttcgat ctcaaactgc 4678 
aagtggcggt tggtgcgcgg gatatcggcg 4738 
ttgccagcaa agcctggggg ccgttcgatt 47 98 
gcaccagcgg taatgtgaaa aatccgctct 4858 
ataacagcta caaacaggcg ggatctatcg 4918 
cactgtttgg cggcgtggaa taccagacgc 4978 
atgaaggcaa taattatcag caggattttg 5038 
acgtcggtgc gatttatcgc gttaccgatt 5098 
gcaacacctt tatgtttggc gttacgttgc 5158 
acaacgataa cgcccgcccg caatatcaac 5218 
cggtggtggc gaatcagtta acgctgttga 5278 
tccaggcgaa aggcgatacg ctgtatgtta 5338 
gcgaagggat catccgtgcg aatcggatcg 5398 
cgatccgcat tacggaaaat cgccttaaca 5458 
ccagcctgaa aaatcatctc gccggagagc 5518 
aacgcgtcga gccagtggtt ccgcagtcca 5578 
gctttgattt ccatatcgat ccggtgctga 5638 
acatgtatca gctgggcgtg atgggaacgg 5698 
ccaccggcag cctgtttgca aatcttgcca 5758 



159 



acaactacga caagtttaac tacactaatc 
gtacccatgt gcgcgagtat gtgcagaacg 
acttccagca tctgggcaac ggcttctacg 
tgtttggcgg tgcgggggca gaagtgttgt 
gtctggatgc caactacgtt aaacagcgcg 
tcaccgacta cagcgtgaaa accggacatc 
aggatgtgtt agttaaagcc agcgtcgggc 
tggagatcgc caaacgcttt gatagcggcg 
atgtttcgaa agaggagtac ggcgaagggg 
cgttggatct cttctcgtct ggcccgacac 
tgacgcgtga cggtggtcag caacttgggc 
accgtagcgt caatttccgc taagtcatgg 
ccttcattct taatggcctg tcgagccatc 
tggtgtgtaa aggcgaaaac attctgtctt 
ttgcctgagc gactgggcca tcattgggct 
atcagcagta ccgagcggac cagcataagc 
agcaaaataa ggcttcattt ttaccacctt 
aacattgtcg atttttcgcg cattgctggt 
gaattaccgg ctttggtgcg gtttgtcttg 
gcctacgggt aggtatatcc ggctttggtg 
acatacacaa aaaatataga tctccgtcac 
gtgaaggagg tactgctatg acgtcactct 
ttttgcagac cgtactcaat cttggcctgc 
tcggcaaaga aacggtgcat ctggctgatg 
atgagctggt agaaggactg gtggtttact 
tgaagtactt tcagtccggt tttcacttcc 
ccgccattgt gcgcttgatc atcgtcgatc 
cggctgcgat cctgttactg gtgatcaccc 



ctccgcagga ctcgcactta ccgcgcgtgc 5818 
atgtctatgt gaataacctg caagccaact 5878 
gtcaggtcta cggtggttat ctcgaaacca 5938 
atcgcccgct ggacagcaac tgggcgtttg 5998 
actggcgtag tgcaaaagat atgatgaaat 6058 
tgaccgccta ctggacgcca tctttcgctc 6118 
agtatctggc aggggataaa ggcggcacgc 6178 
tggtggtggg tggctatgcc acgatcacta 6238 
acttcaccaa aggcgtgtat gtctcggtac 6298 
gcagccgtgc ggcgattggc tggacgccgc 6358 
gtaagttcca gttgtatgac atgaccagcg 6418 
gaaaggtgcc agttttcgca ctcactggca 6478 
aggaacgcag ttcactcccg gtttgcgatc 6538 
cctgtccgtc gatatcggtt gcaggtctgg 6598 
ggagacattg ctttgcggta ggtcggcttt 6658 
aggaagaaca gagactgata acatcaaagc 6718 
tatcaggtta cgtttcattt gttccagagg 6778 
ggctgggaat cacctgaatg^ ggtgattttt 6838 
ccggatgcgc cgccaggcgc ggcttatccg 6898 
gaggcgcgct ccaaatccag gttgaacaaa 6958 
atttttgcgt tatacaggaa gctcgccact 7018 
ctcgtccgcg cgtggagttt atctccacca 7078 
tgtgcctcgg cctgattttg gttgtcttcc 7138 
tgctgttcgc gccagaacaa accagcaaat 7198 
ttctctattt cgaatttatc gcgctgattg 7258 
cgctacgtta ctttgtctat attgggatca 7318 
ataaatcgcc actggatgtg ttgatctact 7378 
tgtggctgtg taattcgaaa cggctgaagc 7438 
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gggagtaaaa agtcagcacg ccgaaatggc 
agcagtttgt tgtgttttct tcgtttccgg 
tttacctttg gtttccggga caaatttcca 
accgtaaatc cagtaggaga aaccgttgtg 
catcatcggg aaggtccagg agacgaagta 
tgccagcgct ttaccacgaa tagcattcgg 
cggaccccag gacatggcaa aggcggcaac 
acccggtgcc 'cgagtgtaaa acgcggtacc 
tgcgccgata atttgcagtg gcttacgacc 
ggtgaaggtg aggttgataa ctccgacaat 
ggcccccagc gttttgaaca cttccggcgc 
W ttgctggaag atggagagca ttacgccgat 

H acgaccaccg gttttgcggc catgatccag 

*'% 

m tgcaagcgtg ttgcccataa ttttgcgcag 

cgacatcagc cagcgaggac tttctggcac 

agggatacat tccgaggcaa acatataacg 

13 accggaacgg gcaataaaat agtttacgca 

f f% 

|3 aaactggtta aaagagacca gtttcccgcg 

cattggcgag agcattgagg ctaaaccaac 
aaattccggg acataacctg ccagataaac 
aaaaccaagt tctggccagg cagaacctac 
cttaagtgaa tcacgacgac cgaagcggtt 
gatgcaacca atcagagcgc tggccacgca 
acttaagttt tgtggagcaa caaagacggt 
ggcggtgtcg tagccaaata ataaaccacc 
ataactggaa ttatactggg tattcattca 
cagtgcattg atgttggaat tgtcaggcag 
ttacgtaatg tcttttctgt gatcttaatt 
tactattgcc gtgactcaga gcacgaaaga 



gcggcgtgct 


ggacaggaag 


attacagcgt 


7498 


ttcccagagc 


gcttccagct 


cctcaagggt 


7558 


cataaacagt 


gctgccagaa 


cgcccataca 


7618 


gaaatgggcc 


accagccagg 


agtttttgtc 


7678 


gttcgccagc 


cactgggccg 


ccaccgcgat 


7738 


gaagatttcc 


gacagcagta 


cccagcatac 


7798 


atagaacagc 


atcgacagta 


gcgccacaat 


7858 


gaggctaaac 


ataccgattg 


ccattccgag 


7918 


aaatttatcc 


accgtcataa 


ttgccagaac 


7978 


aatggtctgc 


aacagcgcga 


tatccgtgct 


8038 


gtagtacagc 


accacattga 


tgccgacaaa 


8098 


tacaatcacg 


cccacgccaa 


acatcagcag 


8158 


ggagtgttta 


atttcctgta 


ctgcctgagt 


8218 


gataccttcc 


gcctgttctt 


gcttgccgcg 


8278 


ggtatacagc 


agcattaaga 


acagcagtgc 


8338 


ccagccgtca 


gtattcagcc 


agctggcatc 


8398 


gtaaactaaa 


agttgcccga 


aaataatcgc 


8458 


aatatgagct 


ggagccagtt 


ccgcaatata 


8518 


gccaataccg 


ccaataatgc 


gataaataac 


8578 


aggcacagtg 


ttgtccgggt 


ttatagaggt 


8638 


accagaaata 


aaaaacagga 


cagcagcaat 


8698 


actgcaataa 


ccaccgaggg 


caccgccgat 


8758 


aaaccctaac 


agggagttgg 


cagcggattc 


8818 


attgagtgac 


tcaacagtac 


cggaaataac 


8878 


taatgtagcg 


actaaggtaa 


tcgaaaatat 


8938 


gacctgcctt 


agaccattct 


gatcttttat 


8998 


ttaaggcaat 


tatcattttt 


tacaatgcgt 


9058 


gtgataatta 


tccaaaattg 


ataaaaacaa 


9118 


gaattatcgt 


aagtgggaaa 


acaaataacg 


9178 
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taaaaataat aagctctatg atggaaatat 
aagaaaaaaa ggcgctccgt ggagcgccga 
tgagggtgca gcggcataac attggcagaa 
gtcaggccgt tgaccagcca gcgttgagcc 
gacatcacgg cagcggcggc aaagtcaccc 
tgcatcccca cggccagggt gtagctgttt 
acttcagtaa tggcagcgat aaacgacagg 
agcggcaaca ggacaaggcg gaaggcctgc 
tcttccagcg aactgtcgat ggtttcgaaa 
atcccaccca gatacgcgaa aattacgccg 
tactcaccca gacgatcaaa caacgcatac 
atctggaaaa tcagcattcc tttcagcagc 
aaagcgtagg cgcaggtggt ggagagcgcc 
tttaccgagt tccacagcca cagcagtacc 
gcctgttcaa cgctaaaacc taacgccagt 
atcaggctgc cggtcgcaaa gtttccctga 
gggaacataa tcgctgcgat aaaaagtagc 
ttttgcgatt tcggttggac cattgccatt 
gcgtggcttt caggttcact atcgccagcg 
ttgctgccgc cagaccgaag tcctgacccc 
agttaacaag caggtcggta taaccggctg 
cgttggttaa cagttgaatc agcacgaagt 
tcagcggcgt cagcggttta atcagcagcg 
gacctgcgcc atccattgct gaggcttcat 
ccatgcagag gatcatcatg tacggataac 
tgcgggcggt ggtcggatcg ctgaaccagg 
tcatgttgat ttcaccgaag ctctggttaa 
acgatggcac cgcgtagggc agaatcagca 



taaccggcga acgattcaga ttgcagacga 9238 
ataacagtca caagttggga taacgtaagt 9298 
caacatcttt aacctttcac accacctgcc 9358 
agcaagaaga cgatggtgat cggtaatgca 9418 
cacaggtagt tttgcgggtt gaggtattgc 9478 
acgtcacgca gtaacagcga cgcgaccgga 9538 
atgaatacca ccgccagaat cggtactgac 9598 
cacggtgtcg caccatccag cgcagcagct 9658 
tagcctttga tggtccagac atgcagcgca 9718 
ccgtgagtat tcaggccaat gaatggaatg 9778 
aacgcgacca gtgaaagtac tgccgggaac 9838 
gtcgctttgc ctggaaagcg catacgggcg 9898 
acaatgccaa tcgcggaaat cccggcgacc 9958 
gggaatggcg gtggcgtaat gcgaccatca 10018 
ttccagtgat cccaggagat ttgctccggg 10078 
cgcagcgaga tagcgacgac catcagcagc 10138 
agtagcaggt gagtaataaa taaacgagct 10198 
tttgttatct cccttaatca aacttcattc 10258 
cacccaccag caggaagatc agcgtggcaa 10318 
cgccgccttc aaaagcgatg cggtaggtgt 10378 
gcgtggtcgt gccaagacga tccgggccgc 10438 
tgttaaagtt aaaggcgaag ctggcgatca 104 98 
gcagcgtaat cttaaagaag ttctggaacg 10558 
acaaatcgtc cggaatcgct ttcagcaagc 10618 
ccagccaggt attgacgata attagcatcg 10678 
cgggcttcac gccaaacagc gcgctcaaca 10738 
acaacccttt gaaaatcaag attgaaatga 10798 
ggacgcgata gaccgctttg ccgcgcaacg 10858 
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cttcccactg caccagacac gccagaacca tgccgaccgc caccgttaaa aagacagtga 10918 
tcagcgagaa caccacggtc cagacgaaaa tggcgaggaa cggtttctga atgccttcgt 10978 
cggtaaagac gcgggtaaag tttttccagc cggtggtcac ggtgtaaccg gggcttagct 11038 
tttcatcacc ccagttgccg tcggcggtaa tggactggta aaagccaatt tggttattcg 11098 
gacgatattt cacgccgctc tgattattcg tcaacgtgcc gtcaccgtcg agtgtgtaga 11158 
gcggctgcgt gccagaaaac tggcgcaggg agctcatcat cactttgttg ccatccggca 11218 
gaatggcggt aatgtcactc agcgcctgac gattctgggt aatcacgcgc agattcgcgc 11278 
gttcgccttc cggctgggcg gtcgtttctt tcagttgcag tttttgctcg ccgccaaatt 11338 
taaaagcgtc ggagaggtaa tttttgccgg tttcgccgtc gctgagcgcc agttgccact 11398 
catcgcccgc cgggtaaaga ccaaagttat aggttttgcc tgcttgccag gagcgatcta 11458 
acaacacttc ctgcgcacgt tcaaaagtca gctggttagt gctgctgtag ttggtgaagg 11518 
caatggcgat ggtgcagacc agagggaaga ggacgaataa tcccattcca gccattcccg 11578 
ggtaaacata gcgccaggcg taggctttac gattggcgaa aatatacagc cccgctgaac 11638 
tcaatatcag cgtggtaatg gcgaacaggt attccccttg tgcgtacatt aaaacaacaa 11698 
ggtaacccac cagcaggccg agcagaccta gcactgacca tttcagcgcg tcgctttgcc 11758 
accaatgttt ctttttaatg acatccatgg ggttcttcct cattccagga cggataaggc 11818 
tttcacgcct tatccgacaa caactgcctg atgcgacgct gacgcgtctt atcaggccta 11878 
catacgtttc ggttttgtag gccggacaag gcgttcacgc cgcatccggc atttcacagc 11938 
attacttggt gatacgagtc tgcgcgtctt tcagggcttc atcgacagtc tgacgaccgc 11998 
tggcggcgtt gatcaccgca gtacgcacgg cataccagaa agcggacatc tgcgggatgt 12058 
tcggcatgat ttcacctttc tgggcgtttt ccatggtggc ggcaatacgt ggatctttcg 12118 
ccaactcttc ctcgtaagac ttcagcgcta cggcacccag cggtttgtct ttattaaccg 12178 
cttccagacc ttcatcagtc agcagatagt tttcgaggaa ctctttcgcc agctctttgt 12238 
tcggactggc ggcgttaata cctgcgctca gcacgccaac gaacggtttg gatggttgac 12298 
ccttgaaggt cggcagtacc gttacaccat aattcacttt gctggtgtcg atgttggacc 12358 
atgcccacgg gccgttgatg gtcatcgctg tttcgccttt attaaaggca gcttctgcga 12418 
tggagtaatc ggtgtctgca ttcatgtgtt tgtttttaat caggtcaacc aggaaggtca 12478 
gacccgcttt cgcgccagcg ttatccacgc ccacgtcttt aatgtcgtac ttgccgtttt 12538 
catacttgaa cgcataaccc ccgtcagcag caatcagcgg ccaggtgaag tacggttctt 12598 
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gcaggttgaa catcagcgcg ctcttacctt tcgctttcag ttctttatcc agcgccggga 12658 
tctcttccca ggtttttggc gggttcggca gcagatcttt gttataaatc agcgataacg 12718 
cttcaacagc gatcgggtaa gcaatcagct tgccgttgta acgtacggca tcccaggtaa 12778 
acggatacag cttgtcctgg aacgctttgt ccggggtgat ttcagccaac aggccagatt 12838 
gagcgtagcc accaaagcgg tcgtgtgccc agaagataat gtcagggcca tcgccagttg 12898 
ccgcaacctg tgggaatttc tcttccagtt tatccggatg ctcaacggtg actttaattc 12958 
cggtatcttt ctcgaatttc ttaccgactt cagcgagacc gttatagcct ttatcgccgt 13018 
taatccagat taccagttta ccttcttcga ttttggcgag agccgaggcg gaaaacatca 13078 
tcgtcgttaa tgcggataat gcgaggatgc gtgcacctgt ttttattttc ataatctatg 13138 
gtccttgttg gtgaagtgct cgtgaaaaca cctaaacgga ctctagtttc tttatacggc 13198 
aacctctttc catcctcctt gcccctacgc cccaccgtcg ctttgtgtga tctctgttac 13258 
agaattggcg gtaatgtgga gatgcgcaca taaaatcgcc acgatttttg caagcaacat 13318 
cacgaaattc cttacatgac ctcggtttag ttcacagaag ccgtgttctc atcctcccgc 13378 
ctcctccccc ataaaaaagc cagggggtgg aggatttaag ccatctcctg atgacgcata 13438 
gtcagcccat catgaatgtt gctgtcgatg acaggttgtt acaaagggag aagggcatgg 134 98 
cgagcgtaca gctgcaaaat gtaacgaaag cctggggcga ggtcgtggta tcgaaagata 13558 
tcaatctcga tatccatgaa ggtgaattcg tggtgtttgt cggaccgtct ggctgcggta 13618 
aatcgacttt actgcgcatg attgccgggc ttgagacgat caccagcggc gacctgttca 13678 
tcggtgagaa acggatgaat gacactccgc cagcagaacg cggcgttggt atggtgtttc 13738 
agtcttacgc gctctatccc cacctgtcag tagcagaaaa catgtcattt ggcctgaaac 13798 
tggctggcgc aaaaaaagag gtgattaacc aacgcgttaa ccaggtggcg gaagtgctac 13858 
aactggcgca tttgctggat cgcaaaccga aagcgctctc cggtggtcag cgtcagcgtg 13918 
tggcgattgg ccgtacgctg gtggccgagc caagcgtatt tttgctcgat gaaccgctct 13978 
ccaacctcga tgctgcactg cgtgtgcaaa tgcgtatcga aatctcccgt ctgcataaac 14038 
gcctgggccg cacaatgatt tacgtcaccc acgatcaggt cgaagcgatg acgctggccg 14098 
acaaaatcgt ggtgctggac gccggtcgcg tggcgcaggt tgggaaaccg ctggagctgt 14158 
accactatcc ggcagaccgt tttgtcgccg gatttatcgg ttcgccaaag atgaacttcc 14218 
tgccggtaaa agtgaccgcc accgcaatcg atcaagtgca ggtggagctg ccgatgccaa 14278 
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atcgtcagca agtctggctg ccagttgaaa gccgtgatgt ccaggttgga gccaatatgt 14338 
cgctgggtat tcgcccggaa catctactgc cgagtgatat cgctgacgtc atccttgagg 14398 
gtgaagttca ggtcgtcgag caactcggca acgaaactca aatccatatc cagatccctt 14458 
ccattcgtca aaacctggtg taccgccaga acgacgtggt gttggtagaa gaaggtgcca 14518 
cattcgctat cggcctgccg ccagagcgtt gccatctgtt ccgtgaggat ggcactgcat 14578 
gtcgtcgact gcataaggag ccgggcgttt aagcacccca caaaacacac aaagcctgtc 14638 
acaggtgatg tgaaaaaaga aaagcaatga ctcagg 14 674 



<210> 37 
<211> 549 
<212> PRT 

<213> Escherichia coli 
<400> 37 

Met Lys Asn He Asn Pro Thr Gin Thr Ala Ala Trp Gin Ala Leu Gin 
15 10 15 

Lys His Phe Asp Glu Met Lys Asp Val Thr He Ala Asp Leu Phe Ala 
20 25 30 

Lys Asp Gly Asp Arg Phe Ser Lys Phe Ser Ala Thr Phe Asp Asp Gin 
35 40 45 

Met Leu Val Asp Tyr Ser Lys Asn Arg He Thr Glu Glu Thr Leu Ala 
50 55 60 

Lys Leu Gin Asp Leu Ala Lys Glu Cys Asp Leu Ala Gly Ala He Lys 
65 70 75 80 

Ser Met Phe Ser Gly Glu Lys He Asn Arg Thr Glu Asn Arg Ala Val 
85 90 95 

Leu His Val Ala Leu Arg Asn Arg Ser Asn Thr Pro He Leu Val Asp 
100 105 HO 

Gly Lys Asp Val Met Pro Glu Val Asn Ala Val Leu Glu Lys Met Lys 
115 120 125 

Thr Phe Ser Glu Ala He He Ser Gly Glu Trp Lys Gly Tyr Thr Gly 
130 135 140 

Lys Ala He Thr Asp Val Val Asn He Gly He Gly Gly Ser Asp Leu 
145 150 155 160 

Gly Pro Tyr Met Val Thr Glu Ala Leu Arg Pro Tyr Lys Asn His Leu 
165 170 175 

Asn Met His Phe Val Ser Asn Val Asp Gly Thr His He Ala Glu Val 
180 185 190 



in 
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Leu Lys Lys Val Asn Pro Glu Thr Thr Leu Phe Leu Val Ala Ser Lys 
195 200 205 

Thr Phe Thr Thr Gin Glu Thr Met Thr Asn Ala His Ser Ala Arg Asp 
210 215 220 

Trp Phe Leu Lys Ala Ala Gly Asp Glu Lys His Val Ala Lys His Phe 
225 230 235 240 

Ala Ala Leu Ser Thr Asn Ala Lys Ala Val Gly Glu Phe Gly He Asp 
245 250 255 

Thr Ala Asn Met Phe Glu Phe Trp Asp Trp Val Gly Gly Arg Tyr Ser 
260 265 270 

Leu Trp Ser Ala He Gly Leu Ser He Val Leu Ser He Gly Phe Asp 
275 280 285 

Asn Phe Val Glu Leu Leu Ser Gly Ala His Ala Met Asp Lys His Phe 
290 295 300 

Ser Thr Thr Pro Ala Glu Lys Asn Leu Pro Val Leu Leu Ala Leu He 
305 310 315 320 

Gly He Trp Tyr Asn Asn Phe Phe Gly Ala Glu Thr Glu Ala He Leu 
325 330 335 

Pro Tyr Asp Gin Tyr Met His Arg Phe Ala Ala Tyr Phe Gin Gin Gly 
340 345 350 

Asn Met Glu Ser Asn Gly Lys Tyr Val Asp Arg Asn Gly Asn Val Val 
355 360 365 

Asp Tyr Gin Thr Gly Pro He He Trp Gly Glu Pro Gly Thr Asn Gly 
370 375 380 

Gin His Ala Phe Tyr Gin Leu He His Gin Gly Thr Lys Met Val Pro 
385 390 395 400 

Cys Asp Phe He Ala Pro Ala He Thr His Asn Pro Leu Ser Asp His 
405 410 415 

His Gin Lys Leu Leu Ser Asn Phe Phe Ala Gin Thr Glu Ala Leu Ala 
420 425 430 

Phe Gly Lys Ser Arg Glu Val Val Glu Gin Glu Tyr Arg Asp Gin Gly 
435 440 445 

Lys Asp Pro Ala Thr Leu Asp Tyr Val Val Pro Phe Lys Val Phe Glu 
450 455 460 

Gly Asn Arg Pro Thr Asn Ser He Leu Leu Arg Glu He Thr Pro Phe 
465 470 475 480 

Ser Leu Gly Ala Leu He Ala Leu Tyr Glu His Lys He Phe Thr Gin 
485 490 495 
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Gly Val He Leu Asn He Phe Thr Phe Asp Gin Trp Gly Val Glu Leu 
500 505 510 

Gly Lys Gin Leu Ala Asn Arg He Leu Pro Glu Leu Lys Asp Asp Lys 
515 520 525 

Glu He Ser Ser His Asp Ser Ser Thr Asn Gly Leu He Asn Arg Tyr 
530 535 540 

Lys Ala Trp Arg Gly 
545 



<210> 38 
<211> 11692 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (529) . . (1632) 
<400> 38 

aaagcgttgc gcctttgttg tatcgtcagt tcagggtaaa atagatttcc gttaaccacc 60 

tggtcaggac gccgtatgca ttgcccattc tgtttcgccg tggacactaa ggtaattgac 120 

tctcgtctcg cgggcgaggg ttcatccgta cgccgccgtc ggcagtgtct ggtgtgtaat 180 

gaacgtttca ccacctttga agtggcggag ctggttatgc cgcgtgttgt aaaaagcaac 240 

gacgtgcgtg aaccgtttaa tgaagagaaa ttgcgtagcg gaatgctgcg ggcgctggaa 300 

aaacgtccgg tgagttccga tgacgtcgaa atggcaatca atcatattaa atcgcagctg 360 

cgcgccaccg gtgagcgcga agtgccgagc aagatgattg gcaatctggt gatggagcaa 420 

ttgaaaaagc tcgataaagt cgcctatatc cgttttgcct ctgtctaccg cagtttcgaa 480 

gatatcaaag aatttggcga agagatcgcg cgcctggagg actaagcc gtg cag gac 537 

Val Gin Asp 
1 



gag tat tac atg gcg egg gcg eta aag ctg gcg caa cga gga cgt ttt 

Glu Tyr Tyr Met Ala Arg Ala Leu Lys Leu Ala Gin Arg Gly Arg Phe 

5 10 15 

acc acg cat ccc aac ccg aat gtc ggg tgc gtc att gtc aaa gat ggc 

Thr Thr His Pro Asn Pro Asn Val Gly Cys Val He Val Lys Asp Gly 

20 25 30 35 



585 



633 



gaa att gtc ggt gaa ggt tac cac caa cgt gcg ggt gaa cca cat gec 681 
Glu He Val Gly Glu Gly Tyr His Gin Arg Ala Gly Glu Pro His Ala 
40 45 50 

gaa gta cac gcg ttg cgt atg gcg ggt gaa aaa gec aaa ggt gcg acc 729 
Glu Val His Ala Leu Arg Met Ala Gly Glu Lys Ala Lys Gly Ala Thr 
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55 60 65 

gcc tat gtc aca etc gaa ccc tgt age cat cat ggt cgt acg cca ccg 777 

Ala Tyr Val Thr Leu Glu Pro Cys Ser His His Gly Arg Thr Pro Pro 

70 75 80 



tgc tgt gac gca etc ate gcc get ggc gta gcg cgc gtg gtt gcc teg 
Cys Cys Asp Ala Leu He Ala Ala Gly Val Ala Arg Val Val Ala Ser 
85 90 95 

atg caa gat cct aac ccg cag gtc get ggg cgt gga ctt tac cgt ctg 
Met Gin Asp Pro Asn Pro Gin Val Ala Gly Arg Gly Leu Tyr Arg Leu 
100 105 110 115 

caa cag get ggc att gac gtc age cac ggc ctg atg atg agt gaa gcc 
Gin Gin Ala Gly He Asp Val Ser His Gly Leu Met Met Ser Glu Ala 
120 125 130 

gag caa ttg aat aaa ggc ttt etc aag egg atg cgc ace ggc ttt cct 
Glu Gin Leu Asn Lys Gly Phe Leu Lys Arg Met Arg Thr Gly Phe Pro 
135 140 145 

tat att cag tta aaa ctt ggc gca teg ctt gat ggt cgc acg gcg atg 
Tyr He Gin Leu Lys Leu Gly Ala Ser Leu Asp Gly Arg Thr Ala Met 
150 155 160 

gcg age ggc gaa age cag tgg ate act teg ccc cag gcg egg cgt gat 
Ala Ser Gly Glu Ser Gin Trp He Thr Ser Pro Gin Ala Arg Arg Asp 
165 170 175 

gta caa eta ctg cgc gcg caa agt cat gcc att tta acc age age gcc 1113 
Val Gin Leu Leu Arg Ala Gin Ser His Ala He Leu Thr Ser Ser Ala 
180 185 190 195 

acg gtg ctg gcg gat gat cct gcc tta acg gtg cgt tgg tct gaa ctg 1161 
Thr Val Leu Ala Asp Asp Pro Ala Leu Thr Val Arg Trp Ser Glu Leu 
200 205 210 



gat gaa caa act cag gcg etc tat ccg caa caa aat etc cgt cag ccg 

Asp Glu Gin Thr Gin Ala Leu Tyr Pro Gin Gin Asn Leu Arg Gin Pro 
215 220 225 

ata cgt att gtg att gat age caa aat cgc gtg acg ccg gta cat cgc 

He Arg He Val He Asp Ser Gin Asn Arg Val Thr Pro Val His Arg 
230 235 240 



825 



873 



921 



969 



1017 



1065 



1209 



1257 



att gtg cag cag ccc ggc gaa acc tgg ttc gcg cgt acg cag gaa gat 1305 
He Val Gin Gin Pro Gly Glu Thr Trp Phe Ala Arg Thr Gin Glu Asp 
245 250 255 

tct cgt gag tgg ccg gaa acg gtg cgt acc ttg ctg att cca gag cat 1353 
Ser Arg Glu Trp Pro Glu Thr Val Arg Thr Leu Leu He Pro Glu His 
260 265 270 275 



aaa ggt cat ctg gat ctg gtt gta ctg atg atg caa ctg ggt aaa cag 
Lys Gly His Leu Asp Leu Val Val Leu Met Met Gin Leu Gly Lys Gin 
280 285 290 



1401 



168 



caa att aac age ate tgg gtg gaa gcg ggg cca acg etc get ggc gca 1449 
Gin He Asn Ser He Trp Val Glu Ala Gly Pro Thr Leu Ala Gly Ala 
295 300 305 



ttg ctg cag gcg ggt tta gtc gat gag ctg att gtc tat ate gca cct 
Leu Leu Gin Ala Gly Leu Val Asp Glu Leu He Val Tyr He Ala Pro 
310 315 320 

aaa eta tta ggc age gac gee cgc gga tta tgc acg ctg cca ggg ctt 
Lys Leu Leu Gly Ser Asp Ala Arg Gly Leu Cys Thr Leu Pro Gly Leu 
325 330 335 

gag aaa tta gec gac gec ccc caa ttt aaa ttc aaa gag ata cgt cat 
Glu Lys Leu Ala Asp Ala Pro Gin Phe Lys Phe Lys Glu He Arg His 
340 345 350 355 

gta ggc ccg gat gtt tgc ctg cat tta gtg ggt gca tga tctcccggct 
Val Gly Pro Asp Val Cys Leu His Leu Val Gly Ala 
360 365 



1497 



1545 



1593 



1642 



cgaaagggaa gcagcgcacg aaatattatg ctaaaatccg cccccctgcg gggecatact 1702 
cgaacccgaa ggaagaaaat gaacattatt gaagctaacg ttgctacccc ggacgctcgc 1762 
gtcgccatca ccatcgcgcg tttcaacaac tttatcaatg acagcctgct ggaaggtgca 1822 
attgaegcac tgaaaegtat eggtcaggta aaagatgaaa acattaccgt tgtttgggtg 1882 
cctggtgcct atgagctgee gctggcggcg ggtgcactgg etaaaacegg taaatacgac 1942 
gcggtgattg cgctgggtac ggttattcgt ggtggcactg cccactttga atatgtcget 2002 
ggtggtgcaa gcaacggcct ggcgcatgtt gcccaggaca gegaaattec ggttgctttt 2062 
ggggttctga ccactgaaag cattgaacaa gcgatcgaac gtgctggcac caaagctggc 2122 
aacaaaggtg cagaagctgc actgaccgcg cttgaaatga ttaatgtatt gaaagecate 2182 
aaggcctgaa attagtaagg ggaaatccgt gaaacctget gctcgtcgcc gcgctcgtga 2242 
gtgtgccgtc caggcgctct actcctggca gttgtcccag aacgacatcg ctgatgttga 2302 
ataccagttc ctggctgaac aggatgtaaa agaegttgae gtcctgtact teegtgaget 2362 
gctggccggg gtggcgacta atacegcata cctcgacgga ctgatgaagc catacctgtc 2422 
ccgcctgctg gaagaactgg gacaggtaga aaaagcagta ctgcgcattg cgctgtacga 2482 
actgtctaaa cgtagcgatg tgccatacaa agtggccatt aacgaagega tcgaactggc 2542 
gaaatcgttc ggcgcagaag acagecataa gttegtcaac ggegtacteg ataaagcagc 2602 
acctgtgatt cgccctaaca aaaagtgata tccaggccgg tagattcacg gaagaccgtt 2662 
ccatgatcgc cggccttttc ttttttacct gctgaggcat aacgtatggc atgtggcgag 2722 
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ttctccctga 


t tgcccgtta 


ttttgaccgt 


gtaagaagtt 


ctegtcttga 


tgtcgaactg 


2782 


ggcatcggcg 


aegattgege 


acttctcaat 


atccccgaga 


aacagaccct 


ggegatcage 


2842 


actgatacgc 


tggtggcggg 


taaccatttc 


ctccctgata 


tcgatcctgc 


tgatctggct 


2902 


tataaagcac 


tggcggtgaa 


ectaagegat 


ctggcagcga 


tgggggcega 


tccggcctgg 


2962 


ctgacgctgg 


cattaacctt 


aceggaegta 


gaegaagegt 


ggcttgagtc 


cttcagcgac 


3022 


agtttgtttg 


atcttctcaa 


ttattacgat 


atgeaactea 


ttggcggcga 


taccacgcgt 


3082 


gggccattat 


caatgaegtt 


gggtatccac 


ggctttgttc 


cgatgggacg 


agecttaacg 


3142 


cgctctgggg 


egaaaceggg 


tgactggatc 


tatgtgaccg 


gtacaccggg 


cgatagcgcc 


3202 


gccgggctgg 


egattttgea 


aaaccgtttg 


caggttgccg 


atgetaaaga 


tgeggactae 


3262 


ttgatcaaac 


gtcatctccg 


tccatcgccg 


egtattttae 


aggggcaggc 


actgegegat 


3322 


ctggcaaatt 


cagccatcga 


tctctctgac 


ggtttgattt 


ccgatctcgg 


geatategtg 


3382 


aaagccagcg 


actgcggcgc 


aegtattgae 


ctggcattgc 


tgccgttttc 


tgatgegett 


3442 


tctcgccatg 


ttgaaccgga 


acaggegctg 


cgctgggcgc 


tetctggegg 


tgaagattac 


3502 


gagttgtgtt 


tcactgtgcc 


ggaactgaac 


cgtggcgcgc 


tggatgtggc 


tctcggacac 


3562 


ctgggcgtac 


cgtttacctg 


tategggcaa 


atgaccgccg 


atatcgaagg 


gctttgtttt 


3622 


attcgtgacg 


gcgaacctgt 


tacattagac 


tggaaaggat 


atgaccattt 


tgccacgcca 


3682 


taaagatgtc 


gcgaaaagtc 


gectgaagat 


gagtaatccg 


tggcatctac 


ttgctgtcgg 


3742 


att cggaagt 


ggattaagee 


cgatcgttcc 


tgggacgatg 


ggctcgctgg 


cagcgattcc 


3802 


gtt ctggtat 


ctgatgacct 


ttttgccctg 


gcagctctac 


tcgctggtgg 


tgatgctggg 


3862 


gat ctgtatc 


ggegtctate 


tttgtcatca 


aacggcgaaa 


gacatgggtg 


tgeacgatea 


3922 


tggcagcatt 


gtctgggacg 


aatttattgg 


tatgtggatc 


aegctcatgg 


cgctgccgac 


3982 


caatgactgg 


cagtgggttg 


ccgccgggtt 


tgtgattttc 


cgtattctgg 


atatgtggaa 


4042 


gccgtggccg 


atccgctggt 


ttgatcgcaa 


tgtgcatggc 


ggcatgggga 


tcatgatcga 


4102 


cgatattgtc 


gccggggtga 


tttcegcagg 


catcctgtat 


tttatcggtc 


atcactggcc 


4162 


get gggtatt 


ctgtcgtagt 


tgtgcaccga 


tgcctgatgt 


gacgcttgtc 


acgtctcatc 


4222 


aggectggae 


tcttatttaa 


atcctacgac 


aggatgeggt 


ttatacggcg 


tttccagttc 


4282 


ggcaatctgt 


tccggcttca 


aagtgatatc 


caccgcgttc 


aatagctcat 


caagctgttc 


4342 


ttcgcgcgaa 


gttccgataa 


teggtgegge 


aatgcccggt 


ttactcaaca 


accaggccag 


4402 


cgcaacttgt 


gctcgtgtcg 


cccccagttc 


ttcactgacg 


cctgttaacc 


getctgegat 


4462 
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ctgcgcgtca ttttcatcgc tttctttata gagatttttc cccacctcat cagacaccag 4522 
tcgtgcggta ctttctcccc acggacgcgt cagacggccc cttgccagcg ggctccatgg 4582 
aattaccgcc ccgccctcct gataacacag tggtagcatc tcgcgctctt cttcacgata 4642 
aatcagattg tagtgatcct gcatactgac aaactgcgcc cagccgtgct gtttttggag 4702 
ttccagtgcc tgagcaaact gcgaagcgtg cattgatgac gcgccgatat aacgcgcttt 4762 
cccggctttt accacgtcgt tgagggcttc cagcgtctct tcgatcggcg tgttgtaatc 4822 
ccagcgatga atttgcagga tatcgacata atccatgccg agacgtcgca ggctgtcgtc 4882 
gatagagcgc aaaatttgcg cacgggataa tccttccggt aaatcaccaa cgcgatggaa 4 942 
cactttggtc gcaacgacca cgtcttcacg acgggcgaaa tcccgcagtg cgcgaccgac 5002 
gatctcttcg ctgctgccgt cagaataact gttggcggta tcaaagaaat ttatgccgcc 5062 
ttccagtgca cgtttaatta tgggacggct gctttcttcc ggcagtgtcc atgcgtgatt 5122 
accgcgatct ggctcgccaa aggtcataca gccgaggcaa agtcgggaaa cgcgaaggtc 5182 
ggtttttcct aaggggttgt attgcatgct gccactcctg ctatactcgt catacttcaa 5242 
gttgcatgtg ctgcggctgc attcgttcac cccagtcact tacttatgta agctcctggg 5302 
gcttcactcg tttgccgcct tcctgcaact cgaattattt agagtctatg aataatttct 5362 
taagcatagc aggagtggag tagggattat gccagccagg ccttgatttt ggcttccata 5422 
ccagcggcat cgaggccgag ttcggcgcgc atttcttcct gagttccttg cggaataaag 5482 
aagtccggca ggccaatgtt cagcacgggt actggtttac gatgggccat cagcacttcg 5542 
ttcacgccgc tgcctgcgcc gcccataatg gcgttttctt ctacggtgac cagcgcttca 5602 
tggctggcgg ccatttccag aattaacgct tcatcaagcg gtttcacaaa acgcatatcg 5662 
accagcgtgg cgttcagcga ttcggcgact ttcgccgctt ctggcatcag cgtaccaaag 5722 
ttaaggatcg ccagtttctc gccacgacgc ttcacaatgc ctttgccaat tggtagtttt 5782 
tccagcggcg tcagttccac gccgaccgcg ttgccacgcg ggtagcgcac cgctgacggg 5842 
ccatcgttat agtgatagcc ggtatagagc atctggcgac attcgttttc atcgctcggg 5902 
gtcataatga ccatttccgg tatgcagcgc aggtaagaga gatcaaaagc accctgatgg 5962 
gtttgaccgt cagcaccaac aatgcccgcg cggtcgatgg cgaacaggac cggaagcttt 6022 
tgaatcgcca cgtcatgcag cacctgatca taggcgcgtt gcaggaaagt ggagtaaatc 6082 
gcgacaatgg gtttgtaccc accaatcgcc agacccgcag caaaggtcac cgcgtgttgc 6142 
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tcggcaattg 


ccacgtcgaa 


gtagcgatcc 


gggaatttac 


gtgaaaactc 


gaccatgccg 


6202 


gaaccttcac 


gcatcgccgg 


agtaatcgcc 


atcagcttgt 


tgtctttcgc 


tgccgtttcg 


6262 


cacaaccagt 


cgccaaagat 


ttttgaatag 


ctcggcaaac 


cgccgctact 


tttcggcaaa 


6322 


caaccgctgg 


agggatcaaa 


tttaggcacg 


gcgtggaaag 


tgatcgggtc 


tttttctgcc 


6382 


ggttcataac 


cacgaccttt 


tttggtcatg 


atatgcagga 


actgcgggcc 


tttcaggtcg 


6442 


cgcatgttct 


ttagcgtggt 


gataagcccc 


agcacatcgt 


gaccgtccac 


cgggccgatg 


6502 


tagttaaagc 


ccagctcttc 


aaacaacgtg 


ccaggcacta 


ccatgccttt 


aatatgttct 


6562 


tcggtgcgtt 


t gagcagctc 


tttaattggc 


ggcacgccag 


agaaaacttt 


tttcccgcct 


6622 


tcgcgcagtg 


aagagtaaag 


cttaccggaa 


agcagctgtg 


ccagatggtt 


gttgagcgcg 


6682 


ccgacatttt 


cggaaat cga 


catttcattg 


tcgttgagaa 


tcaccagcat 


atcaggacgg 


6742 


atatcgcccg 


cgtgattcat 


cgctt caaac 


gccatgcctg 


cggtaatcgc 


gccatcgcca 


6802 


atgacacaga 


cggtgcggcg 


atttttgcct 


tctttttcgg 


cagcaaccgc 


aataccaatt 


6862 


ccggcactga 


tggaggttga 


tgaatgcccg 


acgcttaata 


cgtcatattc 


gctttcgccg 


6922 


cgccacggga 


acgggtgcag 


accgcctttc 


tgacggatgg 


tgccgatttt 


gtcgcggcgt 


6982 


ccggtcaaaa 


tt ttatgcgg 


ataagcctga 


tgccccacat 


cccaaatcaa 


ttggtcaaac 


7042 


ggggtgttgt 


agacatagtg 


cagcgccacg 


gtcagttcga 


ccgtgcccag 


cccggaggcg 


7102 


aagtgcccgc 


tggaacggct 


cacgctgtcg 


agtaaatagc 


ggcgcagttc 


gtcgcagagt 


7162 


ttcggtaaac 


tctctttcgg 


caacagtcgt 


aactcctggg 


tggagtcgac 


cagtgccagg 


7222 


gtcgggtatt 


tggcaatatc 


aaaactcatc 


aggggcctat 


taatacttat 


tgtttattta 


7282 


ttacgctgga 


tgatgtagt c 


cgctagcgct 


tccagtgccg 


aggtatcgag 


tgactgttca 


7342 


gccagttgtt 


tcagcgactg 


acgggcatcg 


tcgatcagat 


cccgggcttt 


cttccgggct 


7402 


tgctcaagac 


ccagaagtgc 


agggtaggta 


cttttaccaa 


gttgctggtc 


ggcaccctgg 


7462 


cgttttccca 


acgttgcagt 


atctcccacc 


acatccagga 


tgtcatcctg 


aacctggaag 


7522 


gcaaggccga 


tgctctctgc 


atacttgtcg 


agtaccggca 


gagcacgacg 


tcctttatct 


7582 


ccggcgctta 


atgcaccaag 


gcgaacggcg 


gcgcgaatca 


atgcgccggt 


tttatgacga 


7642 


tgaatacgct 


caagcgcgtc 


cagaggtacg 


tgtttgcctt 


ccgcgtctaa 


atctaatgcc 


7702 


tgaccaccgc 


acattccggc 


aataccactg 


gcgctcgcca 


gttcagaaat 


catcgaaatt 


7762 


ctgtcgcggt 


ccgacacttc 


cggcatatcg 


gcatcgctta 


aaatcgagaa 


cgccagcgtt 


7822 


tgtaaagcgt 


cgccagcgag 


aatcgcgttt 


gcttcgccaa 


acttcacatg 


gcaggttggc 


7882 
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aaaccgcgac 


gcagat cgt c 


a t cat c cat t 


g ccggt aaat 


CdlCaLyadL 


LdaLydy La. a 


1 z> Q z. 


gcgt ggatac 


act caacggc 


ggcagcgggt 


gcgtccagcg 


t gtttgtgct 


a a cgc cgaa c 


p n n 9 


at at gaccgg 


tggcataaac 


caggaaaggt 


cgcaggcgct 


CdCCdCLLdd 


taatgegeca 


R fi £9 


ta.ctgca.tgg 


1 1 1 cgaccac 


gggagt gt t c 


t gaaagggca 


gtggggcgat 


aaaaeggetc 


Q 1 9 9 


agcgcct ggt 


t ggcct get t 


aacgeagget 


t egagttget 


gcggaaagt c 


catt act cat 


0 X 0 Z 


tgtccggtgt 


aaaaggggt t 


agagaggegt 


ctt cattgt c 


agacagcaga 


att t gt a cgc 


Q 9 /I 9 
0 Z 4 Z 


gctgttcggc 


ttgtt gt aat 


tt ggcctgcc 


ectgaegt gc 


cagctgcacg 


ccgcgt tcga 


QOAO 


act cgttcag 


cgect ctt cc 


ageggcaggt 


cgccact t t c 


cagacy gy t t 


i j — i — i -n 4- /~i 4- r-r 4- 4- 

acaa tc tgtt 


0 O DZ 


ccagctcgct 


cagcgccttt 


t caaagct gg 


cgggcgcct c 


atttttcttc 


ggcat aat ga 


Q A 9 9 
o 4 Z Z 


at gt ct gact 


ct caatattt 


tt cgccccgt 


catggtaacg 


gactcagggc 


aaatagcaaa 


Q A Q 9 
O 4 0 Z 


taacgcgcaa 


tggtaaggtg 


atgtgcacag 


caaagegatg 


tt agtggt at 


acttccgcgc 


o 34 Z 


ctggatgcag 


ccgcaggtgt 


gggctgctgt 


atttttccct 


atacaagtcg 


cttaaggctt 


o ^ n o 


gccaacgaac 


cattgccgcc 


atgaagttta 


tcattaaatt 


gtt cccggaa 


atcaccatca 


o r r o 
0 0 oz 


aaagccaatc 


cgtgcgctt g 


cgcttt ataa 


aaat ccttac 


egggaacatt 


cgtaacgttt 


o / ZZ 


taaagcacta 


tgatgagacg 


ctcgctgtcg 


tccgccactg 


ggataacatc 


gaagttcgcg 


o / o Z 


caaaagatga 


aaaccagcgt 


ctggctattc 


gcgacgctct 


gaecegt att 


ccgggtatcc 


o o4 Z 


accat att ct 


cgaagt cgaa 


gacgtgccgt 


ttaccgacat 


gcacgatatt 


tt cgagaaag 


o yuz 


cgttggttca 


gtatcgegat 


cagct ggaag 


gcaaaacctt 


ctgcgt aege 


gtgaagegee 


o y oz 


gtggcaaaca 


tgattttagc 


t cgattgatg 


tggaacgtta 


cgtcggcggc 


ggt tt aaat c 


Q Pi 9 9 

j u z z 


agcatattga 


atccgcgcgc 


gtgaagctga 


ccaatccgga 


tgtgactgtc 


cat ctggaag 


yuyz 


t ggaagacga 


t egtet cct g 


ctgattaaag 


gccgctacga 


aggtattggc 


ggtttcccga 


OI A 9 

y 1 4z 


tcggcaccca 


ggaagatgtg 


ctgtcgctca 


tttccggtgg 


tttcgactcc 


ggtgtttcca 


d O A o 

9z0z 


, 4 .4- j-,-4- 4- 

gt tat a tgt t 


gat gcgt cgc 


ggctgccgcg 


tgcattactg 


ctt cttt aac 


ct eggeggeg 


yz oz 


cggcgcatga 


aatt ggcgtg 


cgt caggtgg 


cgcattat ct 


gtggaaccgc 


ttt ggcagct 


y jz z 


cccaccgcgt 


gcgttttgtc 


gctattaatt 


tegaaceggt 


cgtcggggaa 


attctcgaga 


9382 


aaatcgacga 


eggtcagatg 


ggcgttatcc 


teaaaegtat 


gatggtgcgt 


gccgcatcta 


9442 


aagtggctga 


aegttaegge 


gtacaggege 


tggtcacegg 


cgaagcgctc 


ggccaggtgt 


9502 


ccagccagac 


gctgaccaac 


ctgcgcctga 


ttgataacgt 


ctccgacacg 


ctgatcctgc 


9562 
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gtccgctgat 


ctcttacgac 


aaagagcaca 


tcatcaacct 


ggcccgccag 


attggcaccg 


9622 


aagactttgc 


tcgcacgatg 


ccggaatatt 


gtggtgtgat 


ctccaaaagc 


ccgacggtga 


9682 


aagcagttaa 


atcgaagatt 


gaagcggaag 


aagagaagtt 


cgacttcagc 


attctcgata 


9742 


aagtggttga 


ggaagcgaat 


aacgttgata 


tccgcgaaat 


cgcccagcag 


accgagcagg 


9802 


aagtggtgga 


agtggaaacc 


gtcaatggct 


tcggcccgaa 


cgacgtgatc 


ctcgatatcc 


9862 


gttctatcga 


tgaacaggaa 


gataagccac 


tgaaagtcga 


agggattgat 


gtggtttctc 


9922 


tgccgttcta 


t aaactgagc 


accaaatttg 


gcgatctcga 


ccagaacaaa 


acctggctgc 


9982 


tgtggtgtga 


gcgcggggtg 


atgagccgtc 


tgcaggcgct 


ctatctgcgc 


gagcagggct 


10042 


ttaacaatgt 


gaaggtatat 


cgcccgtaat 


ttgtggtttt 


tacgtcgcat 


ctggtcagat 


10102 


gcgacgtttg 


ccgcatccga 


cactactcgt 


aataattata 


aatccctgcc 


gccatcacca 


10162 


gttgtgatgc 


cacttcatgg 


gctttttcac 


gcccaaccaa 


caggtcgata 


attttcagac 


10222 


caaagtcgat 


agctgtaccc 


ggcccctggc 


tggtcagcaa 


ttttacccgt 


gcatcccaga 


10282 


cgacgcgctt 


gtccagccat 


tgttcggcgg 


gaattttgtc 


tttcagcgtc 


gggaagccgg 


10342 


tcatattacc 


aatcgggaag 


atatcgtgcg 


gcaccagcac 


ggtggctggc 


gcggcgcaaa 


10402 


tagccgcgac 


gatacgcccg 


gaacggtgga 


actgtttaac 


ggtttcaacc 


agcagagtgc 


10462 


tatcgcgaaa 


acactccgcg 


cctttaatgc 


caccaggcag 


cacgatcacg 


tcatattcgc 


10522 


catcagccac 


ttcgaccagc 


ggcgcatccg 


ccagcagctt 


cacgccgcgc 


gagcaggtaa 


10582 


tcgccaggtt 


accatcgctg 


gcgacgctgg 


cagtggtgac 


tttgataccg 


ccgcgaacca 


10642 


gcagatcgat 


agtggtgacg 


gcttcagtct 


cttcactacc 


aggggcgagg 


caaaccagtg 


10702 


ccgatgcgct 


catattcact 


ctcctttctt 


tttaccattt 


caaacaggcg 


ggtgttttcc 


10762 


ggtacggcaa 


tcccatgcgc 


gcgggcgcgg 


cgtaagagaa 


aaccattgat 


atagtcgatt 


10822 


tcagtgtggc 


gcagcgcgcg 


gatatcctgc 


aacatcgacg 


agatattttc 


cgctgtggca 


10882 


tcaatcacct 


gcatcacgta 


atcacgcaaa 


tcttctgctg 


aagtatgatg 


cccttcgcgt 


10942 


tcgatcaccg 


ccgcgacttc 


ttcgcatatc 


tgcataattt 


cttgcggatg 


atgacgtaat 


11002 


tcaccgttcg 


ggcaattcca 


gatggcagtc 


agtggattaa 


tcacgcagtt 


gactgccagc 


11062 


ttgcgccaca 


gctcggcgcg 


aatattgtta 


tgccaggcaa 


cgtcaggcaa 


cacggtttgc 


11122 


aaaatatccg 


ccagataact 


gtaatccccg 


tcctgttgcc 


gtgccgggcc 


aatatgcgtg 


11182 


ataccgtttg 


ccacatgaat 


aatgacattg 


ccgtcgcggc 


gggctgcatg 


ggtggtggtg 


11242 


cccatcagta 


atggctgctg 


aatgttttgc 


aactcttcga 


tggtgcccat 


gccgttgtga 


11302 
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attaacagta ttggcgtagt tacaggcagt gtggacgcga ggcttttgac ggcatcggaa 11362 

acctgccatg ctttcagcgt caccaggagc agatcgctgg tggcgagaaa atcgggatcg 11422 

ttggcggtca gcgattcgtt aaatatcgaa ccatctgtct caaccagatt cacgctacaa 11482 

taaggttgcg gtacgcgcag ccagccctga acttcatgac cctgtttgca aagtgctgta 11542 

agccataatt gccctaaggc accgcatccc aatacggtaa ttttcattgt tcctcctcac 11602 

ccgcaaccac tccgggtgtt caataaggct atcccttaat tgtgcatgct gttgcgacta 11662 

tgcacaatta agggatacgt cctggtgcag 11692 



<210> 39 
<211> 367 
<212> PRT 

<213> Escherichia coli 
<400> 39 

Val Gin Asp Glu Tyr Tyr Met Ala Arg Ala Leu Lys Leu Ala Gin Arg 
15 10 15 

Gly Arg Phe Thr Thr His Pro Asn Pro Asn Val Gly Cys Val lie Val 
20 25 30 

Lys Asp Gly Glu He Val Gly Glu Gly Tyr His Gin Arg Ala Gly Glu 
35 40 45 

Pro His Ala Glu Val His Ala Leu Arg Met Ala Gly Glu Lys Ala Lys 
50 55 60 

Gly Ala Thr Ala Tyr Val Thr Leu Glu Pro Cys Ser His His Gly Arg 
65 70 75 80 

Thr Pro Pre Cys Cys Asp Ala Leu He Ala Ala Gly Val Ala Arg Val 
85 90 95 

Val Ala Ser Met Gin Asp Pro Asn Pro Gin Val Ala Gly Arg Gly Leu 
100 105 110 

Tyr Arg Leu Gin Gin Ala Gly He Asp Val Ser His Gly Leu Met Met 
115 120 125 

Ser Glu Ala Glu Gin Leu Asn Lys Gly Phe Leu Lys Arg Met Arg Thr 
130 135 140 

Gly Phe Pro Tyr He Gin Leu Lys Leu Gly Ala Ser Leu Asp Gly Arg 
145 150 155 160 

Thr Ala Met Ala Ser Gly Glu Ser Gin Trp He Thr Ser Pro Gin Ala 
165 170 175 

Arg Arg Asp Val Gin Leu Leu Arg Ala Gin Ser His Ala He Leu Thr 
180 185 190 
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Ser Ser Ala Thr Val Leu Ala Asp Asp Pro Ala Leu Thr Val Arg Trp 
195 200 205 

Ser Glu Leu Asp Glu Gin Thr Gin Ala Leu Tyr Pro Gin Gin Asn Leu 
210 215 - 220 

Arg Gin Pro He Arg He Val He Asp Ser Gin Asn Arg Val Thr Pro 
225 230 235 240 

Val His Arg He Val Gin Gin Pro Gly Glu Thr Trp Phe Ala Arg Thr 
245 250 255 

Gin Glu Asp Ser Arg Glu Trp Pro Glu Thr Val Arg Thr Leu Leu He 
260 265 270 

Pro Glu His Lys Gly His Leu Asp Leu Val Val Leu Met Met Gin Leu 
275 280 285 

Gly Lys Gin Gin He Asn Ser He Trp Val Glu Ala Gly Pro Thr Leu 
290 295 300 

Ala Gly Ala Leu Leu Gin Ala Gly Leu Val Asp Glu Leu He Val Tyr 
305 310 315 320 

He Ala Pro Lys Leu Leu Gly Ser Asp Ala Arg Gly Leu Cys Thr Leu 
325 330 335 

Pro Gly Leu Glu Lys Leu Ala Asp Ala Pro Gin Phe Lys Phe Lys Glu 
340 345 350 

He Arg His Val Gly Pro Asp Val Cys Leu His Leu Val Gly Ala 
355 360 365 



<210> 40 
<211> 10944 
<212> DNA 

<213> Escherichia coli 
<400> 40 

tgcactccta ctatttaata tgtacgttcc atgctgaaaa gcccgttttc aggatactca 60 
aatggaaacg cacagacata caaaagattg gctggctaat ctagccagct caacccaact 120 
ttgcaagaaa aatatgcgaa aaaatcagcc ttggcgctgt ttatgcttcg gctcggcact 180 
gcaaatcaca cggatgacac catcacgctt aacgattttg cagttacggc ataatttctt 240 
gacggaagca cgaactttca tttttactct ccgtaacttc tcgggcgacc aattatcggc 300 
cgtagccttt caggttcgcc ttcttcaatg cagactcata ctgactggac atcatcagag 360 
tttgcacttg agccataaag tccataatca cgacaacaac gataagcagt gaggtcccac 420 
cgaagtagaa cggtactttc attgcatcac gcatgaactc cgggatcagg cagataaagg 480 



'pi i 
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taatatacag cgcaccaacc agggtcaggc 
tttgctctcc cggacgaatt cctggtacaa 
tttcacgcgg gttgaaaacc aacgccgtgt 
catagagtaa cacataaagc ggttgcccag 
agttccaacc agtaccgccc ccgaaccatg 
tggaagcgaa gattgccggg attacccccg 
tctgtgcagc atagacacga cgaccttgct 
gttgaccacg ctcaacaaat acaacaaaga 
acagcaacac gaggaagtgc aggtcgcctt 
ctggcgggag tcccgcgaca ataccggcga 
ctcgttcagt aatctgttcg cccaaccaca 
caacagcggt gaagtagaat gcaaagcccg 
tattcggcag accggtagca ataccgatcg 
agcgggtgta ctggctgatc ttacgacgac 
acgttgggtg aaccaccgtc agcagctgga 
tccccagagc aaagatagaa gcacggctga 
caatgatggt gcctcgctgt tgctcaagca 
ggatcggaat aaaagagcca atacggaaca 
tgcgtttcag ctcgcctaag ccacctttgg 
ccatctgcta cttattcctc gattttaccg 
ttagtaacac gcaggccacg aacagttacc 
ttcgcgaact cgatctggat accgataatg 
acaccgcctt ctactttagc caggtcagac 
cgagaagtga agccgaattt cggcagacga 
ccgcgacgta cgccaccgcc agaacgagac 
ttaccgaggc cagaaccgat accacgaccc 
gccggagaca gagtatttaa acgcatctct 
gcgttgatca taccgcgaat agcaggagta 
cgcagaccca ggccaagcag cgttgccttg 



gggtcattac tttatcgata tacttcgccg 540 
atgcaccgga cttcttcagg ttatctgctg 600 
agaagaaaca gaagaagatg attgcagacg 660 
gctgcaaata cagcgaaatt gttgtcagcc 720 
acgcgatggt cgccgggaac agaataatac 780 
ccatattcac tttcagcggt aaatgtgtgc 840 
gacgtttcgc gtagtttacc acaatgcggc 900 
acgtcactgc aaatactaat actgcaacca 960 
gacgcgcttg ctcgatagta tgggcaatgg 1020 
agataatgat tgaaataccg ttgccgatac 1080 
tcaggaacat ggttcctgtg accagactta 1140 
ggttaatcac caggccttgc ataccaggca 1200 
actggaatat tgccagcacc agagtaccgt 1260 
cagactcccc ttctttctta atttctgcca 1320 
taatgatcga cgccgaaata tacggcatga 1380 
gagcaccacc agagaacatg ttaaacatct 1440 
gtttggcaag tacagcggca tcaataccag 1500 
caatcagcgc accgataaca aacagcagtc 1560 
cactttgaaa atctaatccc ggttgtttag 1620 
ccagcagctt cgatagcagc acgagcgcct 1680 
ggagtcgtta cttcgccagc caggatcact 1740 
ttagccgctt tcagcgtgtt caggtctact 1800 
agacgaattt cggctgtaat cgctgcttta 1860 
cggtacagag gcatctgacc accctcgaaa 1920 
ttctgacctt tgtgaccacg accaccggtt 1980 
aggcgtttac ccgccttttt ggagccttcg 204 0 
tactcctcaa ctttaaccat gaaggaaacc 2100 
tcctcgcgct ctacggtgtg accaatacga 2160 
tgtttcggca gacgaccgat tgcactgcgg 2220 
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gtttgagtaa ttttaatagt ctttgccatg 
ttaccacgct tggcagcgac catttctgga 
gcacgaacca cgttgatcgg gttggtggaa 
ccagcgactt ccagaacggc gcgcattgca 
gccggctgca tgaatacgcg agaacccgtg 
ccgttattca gcgcgacgtt aatcatattg 
gctgctggaa cttcacgcgc tttaccgtaa 
actacagtca gagctgtgaa ggagaaaata 
tttaccgcga tcagcttttc ctgcagttcg 
cacctctacc ttagaactga aggccagctt 
gaccatgata ttggaacccg gaacggtcaa 
cgcgttcagc gacagcttta cccacagctg 
gttgttcagc gatagctttt tctacagtag 
gtgcaattac ctgtgcgtaa atgtgacgcg 
ccagctcctg gagcttgcgg cgtgcgcggg 
ccatagtgtt accttacttc ttcttagcct 
gaacaccctt gcctttataa ggctcaggac 
ggccgatcac ctgcttatca gcgcctttca 
cagtgatacc cgcaggcagc tgatggtcaa 
tcacattgcc tttaaccgct gcacggtaac 
agccttcggt aacaccgata accattgagt 
cccaaccgtc tgcgtaacca tcacgcggac 
cttcaacagc atcgttgaga gtacgagtca 
cctgaccgtt gatttttacg tcaacgccgg 
gagacatttt ttcctccgat taggctacgt 
ggcgcgctgc acgatcagtc ataacacctt 
ccgccataac tttcggcagc tcatctttac 
cacgctgaat gctttctaca acagctttgc 



gtttatttcc ccagaatttc ttcaacggat 2280 
gaattcatat tttccaggcc atcaatagtt 2340 
ccataggctt tagccagaac gttatgaacc 2400 
ccaccggcga tgataccggt accttcggaa 2460 
tgaacacctt taacagggtg ttgcagagtg 2520 
cgacgggctt tttccatcgc tttctggatc 2580 
ccaaaaccaa cgcgaccgtt accatcgcca 2640 
cgaccacctt taacggtttt agatacgcgg 2700 
ccagcttgtt tttcgatgtg agccatctta 2760 
cacgggcagc atctgccagt gcctggacac 2820 
aggatacatc tttgatgcct ttttccagag 2880 
cagccgcgtc tttgttaccg gtgtacttca 2940 
aagcagctac cagaacttca gaaccgttcg 3000 
gggtacgatg taccaccagg cgagttgcgc 3060 
tcgcacgacg gatacgagca gatttcttat 3120 
ctttggtacg cacgacttcg tcggcgtaac 3180 
gacggtaggc gcgcagatcc gctgcaacct 3240 
gcacgatttc agtctgagtc ggacattcag 3300 
caggatgaga gaaacccaga gacaggttaa 3360 
ctacaccaac cagctgcagc ttcttagtga 3420 
tcagcagggc acgcgcggta ccagcctgtg 3480 
cgaaggtcag ggtattatct gcatgtttaa 3540 
gctcgccgtt tttacctttg atcgtaataa 3600 
caggaacaac gaccggtgct ttagcaacac 3660 
agcagataat ttcgccacca agaccagcct 3720 
tagaggtaga aacaactgcg atacccagac 3780 
gtttatagat gcgcagacct gggcggctga 3840 
cctggaaata cttcagagta agttccagtt 3900 
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caggcttggt 


gtcgccttca 


actttaaaat 


cttcaataaa 


acctt cttcc 


ttcagcacgt 


3960 


tggcgattgc 


cactttcagc 


ttggaggaag 


gcatggtgac 


cgcagctttg 


ttcgcggcct 


4020 


gaccgttacg 


gatacgggtc 


agcatatccg 


cgatcggatc 


ttgcatgctc 


atctgtcttt 


4080 


actcccgtga 


ttcaattggt 


gacaattacc 


agctagcctt 


tttcagaccc 


gggatttcac 


4140 


cgcgcatagc 


ggcttcacgg 


accttaatac 


ggctcaaccc 


gaacttccgc 


aggaaaccat 


4200 


gcggacgacc 


tgtttgacgg 


cagcggttac 


gctgacgaga 


cgggctggaa 


tcacgcggca 


4260 


gagtctgcag 


cttgagaaca 


gcgttccaac 


gatcttcgtc 


ggaagcgttc 


acatcagaga 


4320 


tgatcgcttt 


cagttcagcg 


cgtttcgcga 


agtatttatc 


agctaaagct 


acgcgtttta 


4380 


cttcgcgtgc 


tttcattgat 


tgcttagcca 


tttagtaacc 


ctaccttact 


tgcggaacgg 


4440 


gaagtcaaag 


gcagccagca 


gagcgcggcc 


ttcttcgt ca 


gatttcgcag 


tagtggtaat 


4500 


ggtaatatcc 


aaaccacgaa 


cgcggtcgac 


tttatcgtag 


tcgatttctg 


ggaagatgat 


4560 


ctgctcacgg 


acacccatgc 


tgtagttacc 


acgaccgtcg 


aaagacttag 


cggacaggcc 


4620 


acggaagtca 


cggatacgag 


gtacagcaat 


agtgatcagg 


cgctcaaaga 


actcccacat 


4680 


gcgttcgcca 


cgcagagtta 


ctttacagcc 


gatcggatag 


ccctgacgga 


ttttgaagcc 


4740 


tgcaacagat 


ttgcgtgctt 


tggtgatcag 


cggtttttga 


ccggagattg 


ctgccaggtc 


4800 


tgctgctgcg 


ttatccagca 


gttttttgtc 


agcgatcgct 


tcaccaacac 


ccatgttcag 


4860 


ggtgatcttc 


tcgacccgag 


ggacttgcat 


gacagaattg 


tagttaaact 


cagtcatgag 


4920 


ttttttaact 


acttcgtctt 


tgtagtaatc 


atgcagtttc 


gccatcgtac 


tactccaaat 


4980 


tacttgatag 


tttcgctgtt 


agacttgaag 


aaacggactt 


ttttaccgtc 


ttcgaatcta 


5040 


aagcctacac 


ggtcagcctt 


gccggttgcc 


gcattgaaga 


ttgctacgtt 


ggaaacctga 


5100 


atagcggctt 


ctttttcaac 


gatgccaccc 


ggttggttca 


gggccggaac 


cggcttctga 


5160 


tgtttcttaa 


ccaggttgat 


accttcaaca 


atgaccttgc 


cggaagacag 


gacattctta 


5220 


actttaccgc 


gtttaccttt 


atctttaccg 


gttaacacga 


taacttcgtc 


atcacgacgg 


5280 


attttcgctg 


ccatgattcg 


ctccttagag 


tacttctggt 


gccagagaga 


taattttcat 


5340 


gaacttctca 


ctacgaagct 


cacgagttac 


cggcccaaaa 


atacgcgtac 


cgataggctg 


5400 


ctcgctgttg 


ttgttcagaa 


gaacacaagc 


attaccatcg 


aagcgaatga 


cagaaccgtc 


5460 


cgggcgacga 


acacccttct 


tggtgcgcac 


cactaccgcc 


ttcagcacat 


cacctttttt 


5520 


gaccttacca 


cgcggaattg 


cttctttgat 


ggtgatcttg 


atgatgtcgc 


ctacgcctgc 


5580 


gtagcgacgg 


tgcgagccac 


ccagaacctt 


gatacacatt 


acgcgacgtg 


caccggagtt 


5640 
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gt cggcgacg 


1 1 cagcat ag 


t ct gtt cttg 


gatcatttta 


gtgctccgct 


aatgtcaact 


5700 


act actgaga 


cccgaaaatc 


aggtcgttaa 


aaat ccccat 


ategagggeg 


eggcattata 


5760 


aca ccgctt c 


aaggat atgg 


gt agaaaaaa 


t aaaegget c 


attt ctgagc 


cgt t tat teg 


5820 


t at tgagaga 


gt gtactgta 


ttacagaacc 


gctttct eta 


caacgcgaac 


cagegt ccag 


5880 


eratttaertpt 

CA C- o, <w CJ. W V- C 


t g era p a (TP erer 

k„ W OL CJ. VJ v — ■ vJ \*J 


a oererpa 1 1 per 


per era t i~ t pa a 

V— ' V-J vA CJ- O, O^ CJ, CJ. 


ccacgtcacc 


ga t acegcat 


5940 


tcgttgttct 


cgt catgt ac 


gtgcagtt t g 


gtcgt aeget 


tgatgaattt 


accgt agate 


6000 


gggt gttt ca 


caaaacgt tc 


gat agcaaca 


acaatggatt 


t ctccatttt 


gt cgctaaca 


6060 


acgcgacct t 


crcacracrt a per 

^ J ^ CJ. ^J CJ C- <— < ^J 


crattttatpcr 

OA. O^ O- O, CJ. O- J 


ertcattaccrp 

^-j C- w oJ. C- c, CJ. w ^ ^ 


acccgcctt c 


t cgtt cagta 


6120 


L-i. CJ. CJ C. C-. C C. Cl CJ. C** 


er pert ere era pa 

l ~-t W L. M CJ CJ. C_> C—V. 


t pop era pcrpa 


pt t apt t paa 


caggt gagac 


tgt tgeaget 


6180 




3.ppp"t~p;pa"l , ~;a 
ay UL. Ly La La. 


oy Oct y y l uy a 


do i_yo uoctoy 


pa rrpa rt i" t" P 

oayoctyy l. l,o 


arTparrpi~prTP/ 
ayoayo c-oyy 


624 0 


fprf +■ pa <~f cf~ p 


f~ t" P a a P PTP t~ P 

L LLaauyt to 


u co Loctoyoci 


yououuL-L-yo 


L-L, L LCt L. L CILCt 


t" pa pprtf pi - "! - 
c l a \ — Ly c l l, l 


6300 


aCfttaPaaaCf 


ert erert 1 1 1 a a 


traaraatt't 

L- ^ \J ^ — - tj. \J ^ L 


pCTPterpterpp 


aapttcraatcr 

CJ. (w. C* CJ C4. CJ ^- CJ 


ct t caeggge 


6360 


UUU ^ — C L . C C^ 


rrrr^ 3 pa. pp p/"t~ 


r > T , ^'t - '! - 1~ P ^ 1~ a 


p^rrn'^ p+"i~'l _ ^ 
ct u y ci L- l l La 


fppnnrt pa a 
^ LLyyL c.y ciq 


tpaaanraap 

L- L Ct Q U u c cx a L 


6420 


P^rs a t~ a P t~ P P 
Lc^aaLCiOLOO 


a p p/i — h a p p I - 
ctoy L LaUUL L 


LClOO L l»- LClOO 


Oct LciOyOciO u 


<tpp^ nprfrfpt" 
yLOctyoyyoL. 


l, L- LLdy Ly a L 


64 8 0 


o y y l l uy loo 


yyyaaoaocio 


yyd LOOctya. L 


OL-UctOOL LycL 


prrp"f - 'f - aa p"f~pr 
Ly L- L LaaL Ly 


pappfprp/'hpa'f - 
octoyyy llci l 


654 0 


3 rrr* 3 p na pert" 


rrp"t~rrpi - 1 - pnpi 


i~pi~naprTrfrfp 
L.o uydoyyyo 


3 p"i~ p a p;^ prr^ 
cty LL.ctyaL.yja 


ppaprrp;ppaa 

\ LuLy l l L a a 


papp"hi~'t"pan' 
Lay l l l LLcty 


6600 


accgaagctg 


ccgaagctaa 


ca t ccgt acc 


pterpcrcpacra 


cpcrccrert tap 


fjcrpptttertcf 


6660 


cat 1 1 1 a egg 


a a 1 1 1 1 - ni~ a c 

OA. OA L- O- Vw4 O, CJ. V 


fiptttcfnttcf 


1"aapatpa erp 

Ci CJ. ^> CJ. ^ — O CJ V-i 


gaeget cct t 


at t taeggee 


6720 


1 _ i~^"^^ s, ^^'^ , "h^'^ , 

l l l a Ly l l y ^ 


trfpttttt^a 

uy U L L L L Lay 


rrp'hpf^rrpan'P 
youyo.yoct.yo 


pn , p1~i - t"i _ 'l _ pp 

Lyy L L L. L ULL 


ern"f~1~ rTi~"h paa 

yy l, c.y l llciq 


paerpanppat 

La y La y c^ c^ o. c 


6780 




atptppypp1~t 


i~ rra a rra t p p a 

L- y ci ci y ci w ^ ci 


pap1~ttaapn" 


pperattapap 

' — w L CJ. C. CCIC/CI^ 


pcrtaacrtcrcrt 

c> \-4 c^ cj a c-j C- cj 


6840 


erteTPcrp"f~tpa 

cj c cj c-. cj ^ c L a 


rra nrrt" ni~ t" n"h 

cj a cj \_j c ^y 


a n"f~ pn~a "h Pft~ p 
cxy LLy a uy uo 


ay LaLyLctya 


rfh p/trrpappp; 
y c»y lu i ayj llj 


erf" appprrapp 

y c. a c^- u c y a l 


6900 


1 1 per per eft a p 


pa 1 1 per eft a p 

* — - CJ. C- w L CI C^ 


rrt ctp rra tttr 

y Ly uy u u l 


Vw^ W C^ V_J ^ 


arrappferpperp 

a cj a ^ c> vj cj c^ 


taapttpaap 

C CJ. Ci C^ v C* CJ CJ. c 


6960 


tttaatappt 

\~ C CJ- CJ. CJ- \-S C- 


ftr) HCHCCCri 
C C CI CJ C*. m V - ^ — ' C> Ci 


rrppn'pai~trrp 


nt t pt eri* a pa 


efpaprrpttpa 

cj ■ ^ a ^ • cj ^ — ■ c C- c cj. 


taerpaperaper 

c cj. cj 1 — a l. cj a l cj 


7020 


craacataapcr 

^ OA CJ- v-* Ci C- CA Ci ^ ^ 


pcra pert t ppa 

v — ' cj a ^ — ' cj c, — c^. a. 


frptpraeraa nf~ 


era t efp*t ert pa 

yuLyLoy coa 


erpaappaertt 


ttefpertppacr 

C. C- CJ V — CJ C C^ LClCj 


7080 


ttcaggctta 


egaacttegg 


cgatgttgat 


ctgtgcagga 


acgccagcga 


tgtccgctac 


7140 


gaccttacgc 


agtttttcta 


cgtcttcacc 


ttttttaccg 


ataacgatac 


ccgggcgagc 


7200 


agtgtgaatg 


gttacacgga 


tgetcttage 


cggacgctcg 


ataacgatac 


gagataegga 


7260 


cgctttagcc 


agttccttag 


tcaggtactg 


aegtacttta 


aaatcgctgt 


ccaggttgtc 


7320 
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agcgaattct 


ttggtgttcg 


caaaccaggt 


agagttccat 


ggttttacaa 


tacccaggcg 


7380 


aataccatta 


ggatgtactt 


tctgacccat 


tgctagtctc 


cagagtctca 


gcgatcggac 


7440 


acaaccacag 


tgatgtggct 


ggtgcgcttc 


aggatgcgat 


ctgcacgacc 


ttttgcacgc 


7500 


ggcataatgc 


gcttcatgct 


cgggccttcg 


tctacgaaaa 


ttttcgtaac 


tttcagatcg 


7560 


tcaatgtcag 


cgccatcgtt 


gtgttcagcg 


ttagcaatgg 


cagattccag 


aactttcttg 


7620 


accagtacag 


ccgctttctt 


gttggtgtag 


gtcaaaatat 


ccagagcctg 


cgacactttc 


7680 


ttaccgcgaa 


tcaggtcagc 


aacaaggcga 


accttctgag 


cagaagaacg 


agcatggcga 


7740 


tgtttagcga 


bagtttccat 


ctcttcctcc 


taccttattt 


cttcttcgct 


tttttatcag 


7800 


cagcgtggcc 


gcgataagta 


cgagtcggtg 


cgaattcacc 


cagtttgtga 


ccaaccattt 


7860 


cgtcggttac 


aaataccgga 


acgtgctgac 


gaccattatg 


gacagcgatg 


gtcaaaccga 


7920 


tcatgttagg 


aaagatcgtt 


gaacgacggg 


accaagtgcg 


caggggcttc 


ttgtctccgc 


7980 


tttccaccgc 


tttctctacc 


ttcttcagca 


agtgcaggtc 


aataaaagga 


cctttcttga 


8040 


gagaacgtgg 


catggcttat 


cctctaaaat 


tatttgctac 


ggcgacgtac 


gatgaattta 


8100 


tcagtacgct 


tgttgctgcg 


ggtcttctta 


cctttggtct 


gaacgcccca 


cggagttacc 


8160 


gggtgcttac 


caaagttacg 


accttcacca 


ccaccatgtg 


ggtggtctac 


cgggttcatc 


8220 


gcggtaccgc 


gaacggtcgg 


acgaacacca 


cgccagcgtg 


cagcacctgc 


tttacccaga 


8280 


acgcgcagca 


tatgctcagc 


attgccaact 


tcgcccagag 


ttgcacggca 


gtctgcttct 


8340 


actttacgca 


tttcaccaga 


acgcagacgc 


agggtgacat 


aagcaccatc 


acgagcaacg 


8400 


atctgaacgt 


aagtaccagc 


ggaacgtgcc 


agctgaccgc 


ctttacctgg 


tttcatttct 


8460 


acgttatgaa 


cagtagaacc 


aaccgggatg 


ttgcgcatcg 


gcagggtgtt 


acctggtttg 


8520 


attgcagcat 


caacgccaga 


ctgaatctgg 


tcgccagctt 


tcaggccttt 


aggggccagg 


8580 


atgtaacggc 


gttcaccgtc 


tttgtacaga 


accagcgcga 


tgttcgcgga 


acggttcgga 


8640 


tcgtactcaa 


gacgttcaac 


aactgccggg 


ataccgtctt 


tgttgcgttt 


gaagt caaca 


8700 


atacggtaag 


cctgcttgtg 


gccaccaccg 


atatgacgag 


tggtgatacg 


gccattgttg 


8760 


ttacgaccac 


cggatttgct 


gtttttttcc 


agcaacggag 


caaaaggttt 


gcccttgtgc 


8820 


agctcagggt 


taaccacttt 


aactacgtgg 


cgacgacccg 


gagatgtcgg 


tttacattta 


8880 


acaactgcca 


ttgtattact 


cctccgactt 


actcagcgcc 


gccaacgaag 


tccagattct 


8940 


ggccttcttt 


cagggtgacg 


taagcttttt 


tccagtcgct 


acgacgaccg 


atacgctgtc 


9000 


cgtgacgttt 


aactttccct 


ttaactacca 


gggtgttaac 


gacttcgact 


tcgacttcaa 


9060 
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acagtttctg cacagcagct ttgatttctg ctttggtcgc gtctttagca actttgagta 9120 
cgatggtgtt ggatttttcc atcgcagtag acgctttttc agaaacgtgc ggtgcacgca 9180 
gcaccttcag cagacgttct tcacgaatca tgccagcatc tcctcaactt gcttaacagc 9240 
atcagcagtc attacgactt tgtcgaaggc gatcaggcta accgggtcga taccagttgc 9300 
atcgcgtacg tcaaccttgt gcaggttgcg cgcagccagg aacaggtttt cgtccagctc 9360 
accggtgatg atcagcacat cttccagagc catgtctttc agtttctgtg ccagcagctt 9420 
agttttcggc gcttctacag agaacttctc gacaacgatc agacgatcct gacgtaccag 9480 
ttcggacagg atgcttttca gcgcgccgcg gtacatcttc ttgttaactt tttgactgtg 9540 
gtcctgcgga cgagcagcaa aggtcacgcc accagaacgc cagatcgggc tcttgataga 9600 
accagaacgc gcacggccgg tgcctttctg gcgccacggt tttttaccgg aaccagttac 9660 
ttcagcacga gtcttctgag cacgagtacc ctgacgagca ccagctgcat aagcaacaac 9720 
aacctggtga accagcgctt cgttgaaatc acgaccgaag gtagtttcgg aaacagtcag 9780 
cgcgctctgc gcgtctttca atactaattc cattgctatc tccttacgcc ttcacagctg 9840 
gtttaacgat caggtcgcta ccggttgcac ccgggacagc acctttaacc agcagcaggt 9900 
tgcgctcagc gtcaacgcgt actacgtcaa ggctctgaac ggttacacgt tcgttaccca 9960 
tctgacctgc cattttcttg cctttgaaca ctttgcccgg agtctggttc tgaccgatag 10020 
aacccggaac gcggtgagac aaggagttac cgtgagtagc gtcctgggta cggaagttcc 10080 
agcgcttaac ggtacctgcg aaacctttac ctttagaggt gccagttacg tcaacttttt 10140 
taacgtcagc aaacagttca acgctaatgc tctgacctac agtgaactct tcgccttcag 10200 
ccaggcggaa ttcccacaga ccacggccag cttctacgcc agctttagcg aagtggccag 10260 
cttcaggctt ggtcacacgg ttagcttttt tagcaccggt ggtcacctga atagcacggt 10320 
agccatcgtt agccaggtct ttaacctgag taacgcggtt tgcttcaact tcgattacgg 10380 
ttactgggat agaaacgccg tcttctgtga agatacgggt catacccact tttttaccga 10440 
ctaaaccaat cattgtttca acctctcaat cgctcaatga cctgattaac ccaggctgat 10500 
ctgcacgtct acaccggcag ccagatccag acgcatcaga gcatcaacgg ttttctcggt 10560 
tggctcaacg atgtcaacca gacgcaagtg agtacggatt tcgtactgat cgcgcgcgtc 10620 
tttgttgacg tgcggggaga tcagaacagt gaagcgctct ttgcgtgtcg gcagcgggat 10680 
cggaccacgg acctgcgcac cagtgcgctt ggcagtctcg acgatttccg cggttgcttg 10740 
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atcgatcaga cgatgatcaa acgctttcag gcggatacgg attctttggt tctgcatgag 10800 
accagagctc caattatttt ataaacgaaa atgattactc ctcagaccca ttacgattga 10860 
tgggagagtg taaccgttct tacgtagctc cccgattggg agcattgtta ggtagccaaa 10920 
ttcggctaac tgaggttcag attg 10944 



<210> 41 
<211> 179 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 4426-4965 of seq id 40 
<400> 41 

Met Ala Lys Leu His Asp Tyr Tyr Lys Asp Glu Val Val Lys Lys Leu 
15 10 15 

Met Thr Glu Phe Asn Tyr Asn Ser Val Met Gin Val Pro Arg Val Glu 
20 25 30 

Lys He Thr Leu Asn Met Gly Val Gly Glu Ala He Ala Asp Lys Lys 
35 40 45 

Leu Leu Asp Asn Ala Ala Ala Asp Leu Ala Ala He Ser Gly Gin Lys 
50 55 60 

Pro Leu He Thr Lys Ala Arg Lys Ser Val Ala Gly Phe Lys He Arg 
65 70 75 80 

Gin Gly Tyr Pro He Gly Cys Lys Val Thr Leu Arg Gly Glu Arg Met 
85 90 95 

Trp Glu Phe Phe Glu Arg Leu He Thr He Ala Val Pro Arg He Arg 
100 105 HO 

Asp Phe Arg Gly Leu Ser Ala Lys Ser Phe Asp Gly Arg Gly Asn Tyr 
115 120 125 

Ser Met Gly Val Arg Glu Gin He He Phe Pro Glu He Asp Tyr Asp 
130 135 140 

Lys Val Asp Arg Val Arg Gly Leu Asp He Thr He Thr Thr Thr Ala 
145 150 155 160 

Lys Ser Asp Glu Glu Gly Arg Ala Leu Leu Ala Ala Phe Asp Phe Pro 
165 170 175 

Phe Arg Lys 



<210> 42 
<211> 1039C 
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<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (432) . . (1862) 
<400> 42 

aaaattctta cgtaatttat aatctttaaa aaaagcattt aatattgctc cccgaacgat 60 

tgtgattcga ttcacattta aacaatttca gaatagacaa aaactctgag tgtaataatg 120 

tagcctcgtg tcttgcgagg ataagtgcat tatgaatatc ttacatatat gtgtgacctc 180 

aaaatggttc aatattgaca acaaaattgt cgatcaccgc ccttgatttg cccttctgta 240 

gccatcacca gagccaaacc gattagattc aatgtgatct atttgtttgc tatatcttaa 300 

ttttgccttt tgcaaaggtc atctctcgtt tatttacttg ttttagtaaa tgatggtgct 360 

tgcatatata tctggcgaat taatcggtat agcagatgta atattcacag ggatcactgt 420 

aattaaaata a atg aag gat tat gta atg gaa aac ttt aaa cat etc cct 470 
Met Lys Asp Tyr Val Met Glu Asn Phe Lys His Leu Pro 
15 10 

gaa ccg ttc cgc att cgt gtt att gag cca gta aaa cgt acc act cgc 518 
Glu Pro Phe Arg lie Arg Val He Glu Pro Val Lys Arg Thr Thr Arg 
15 20 25 

get tat cgt gaa gag gca att att aaa tec ggt atg aac ccg ttc ctg 566 
Ala Tyr Arg Glu Glu Ala He He Lys Ser Gly Met Asn Pro Phe Leu 
30 35 40 45 

ctg gat age gaa gat gtt ttt ate gat tta ctg acc gac age ggc acc 614 
Leu Asp Ser Glu Asp Val Phe He Asp Leu Leu Thr Asp Ser Gly Thr 
50 55 60 

ggg gcg gtg acg cag age atg cag get gcg atg atg cgc ggc gac gaa 662 
Gly Ala Val Thr Gin Ser Met Gin Ala Ala Met Met Arg Gly Asp Glu 
65 70 75 

gec tac age ggc agt cgt age tac tat gcg tta gec gag tea gtg aaa 710 
Ala Tyr Ser Gly Ser Arg Ser Tyr Tyr Ala Leu Ala Glu Ser Val Lys 
80 85 90 

aat ate ttt ggt tat caa tac acc att ccg act cac cag ggc cgt ggc 758 
Asn He Phe Gly Tyr Gin Tyr Thr He Pro Thr His Gin Gly Arg Gly 
95 100 105 

gca gag caa ate tat att ccg gta ctg att aaa aaa cgc gag cag gaa 806 
Ala Glu Gin He Tyr He Pro Val Leu He Lys Lys Arg Glu Gin Glu 
110 115 120 125 



aaa ggc ctg gat cgc age aaa atg gtg gcg ttc tct aac tat ttc ttt 
Lys Gly Leu Asp Arg Ser Lys Met Val Ala Phe Ser Asn Tyr Phe Phe 
130 135 140 



854 
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gat acc acg cag ggc cat age cag ate aac ggc tgt acc gtg cgt aac 
Asp Thr Thr Gin Gly His Ser Gin He Asn Gly Cys Thr Val Arg Asn 
145 150 155 

gtc tat ate aaa gaa gec ttc gat acg ggc gtg cgt tac gac ttt aaa 
Val Tyr He Lys Glu Ala Phe Asp Thr Gly Val Arg Tyr Asp Phe Lys 
160 165 170 

ggc aac ttt gac ctt gag gga tta gaa cgc ggt att gaa gaa gtt ggt 
Gly Asn Phe Asp Leu Glu Gly Leu Glu Arg Gly He Glu Glu Val Gly 
175 180 185 

ccg aat aac gtg ccg tat ate gtt gca acc ate acc agt aac tct gca 
Pro Asn Asn Val Pro Tyr He Val Ala Thr He Thr Ser Asn Ser Ala 
190 195 200 205 

ggt ggt cag ccg gtt tea ctg gca aac tta aaa gcg atg tac age ate 
Gly Gly Gin Pro Val Ser Leu Ala Asn Leu Lys Ala Met Tyr Ser He 
210 215 220 

gcg aag aaa tac gat att ccg gtg gta atg gac tec gcg cgc ttt get 
Ala Lys Lys Tyr Asp He Pro Val Val Met Asp Ser Ala Arg Phe Ala 
225 230 235 

gaa aac gee tat ttc ate aag cag cgt gaa gca gaa tac aaa gac tgg 
Glu Asn Ala Tyr Phe He Lys Gin Arg Glu Ala Glu Tyr Lys Asp Trp 
240 245 250 



902 



950 



998 



1046 



1094 



1142 



1190 



acc ate gag cag ate acc cgc gaa acc tac aaa tat gee gat atg ctg 1238 
Thr He Glu Gin He Thr Arg Glu Thr Tyr Lys Tyr Ala Asp Met Leu 
255 260 265 

gcg atg tec gec aag aaa gat gcg atg gtg ccg atg ggc ggc ctg ctg 1286 
Ala Met Ser Ala Lys Lys Asp Ala Met Val Pro Met Gly Gly Leu Leu 
270 275 280 285 

tgc atg aaa gac gac age ttc ttt gat gtg tac acc gag tgc aga acc 
Cys Met Lys Asp Asp Ser Phe Phe Asp Val Tyr Thr Glu Cys Arg Thr 
290 295 300 

ctt tgc gtg gtg cag gaa ggc ttc ccg aca tat ggc ggc ctg gaa ggc 
Leu Cys Val Val Gin Glu Gly Phe Pro Thr Tyr Gly Gly Leu Glu Gly 
305 310 315 

ggc gcg atg gag cgt ctg gcg gta ggt ctg tat gac ggc atg aat etc 
Gly Ala Met Glu Arg Leu Ala Val Gly Leu Tyr Asp Gly Met Asn Leu 
320 325 330 

gac tgg ctg get tat cgt ate gcg cag gta cag tat ctg gtc gat ggt 
Asp Trp Leu Ala Tyr Arg He Ala Gin Val Gin Tyr Leu Val Asp Gly 
335 340 345 

ctg gaa gag att ggc gtt gtc tgc cag cag gcg ggc ggt cac gcg gca 1526 
Leu Glu Glu He Gly Val Val Cys Gin Gin Ala Gly Gly His Ala Ala 
350 355 360 365 



1334 



1382 



1430 



1478 
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ttc gtt gat gcc ggt aaa ctg ttg ccg cat ate ccg gca gac cag ttc 1574 
Phe Val Asp Ala Gly Lys Leu Leu Pro His He Pro Ala Asp Gin Phe 
370 375 380 



1622 



1670 



1718 



1766 



1814 



1862 



ccg gca cag gcg ctg gcc tgc gag ctg tat aaa gtc gcc ggt ate cgt 
Pro Ala Gin Ala Leu Ala Cys Glu Leu Tyr Lys Val Ala Gly He Arg 
385 390 395 

gcg gta gaa att ggc tct ttc ctg tta ggc cgc gat ccg aaa acc ggt 
Ala Val Glu He Gly Ser Phe Leu Leu Gly Arg Asp Pro Lys Thr Gly 
400 405 410 

aaa caa ctg cca tgc ccg get gaa ctg ctg cgt tta acc att ccg cgc 
Lys Gin Leu Pro Cys Pro Ala Glu Leu Leu Arg Leu Thr He Pro Arg 
415 420 425 

gca aca tat act caa aca cat atg gac ttc att att gaa gcc ttt aaa 
Ala Thr Tyr Thr Gin Thr His Met Asp Phe He He Glu Ala Phe Lys 
430 435 440 445 

cat gtg aaa gag aac gcg gcg aat att aaa gga tta acc ttt acg tac 
His Val Lys Glu Asn Ala Ala Asn He Lys Gly Leu Thr Phe Thr Tyr 
450 455 460 

gaa ccg aaa gta ttg cgt cac ttc acc gca aaa ctt aaa gaa gtt taa 
Glu Pro Lys Val Leu Arg His Phe Thr Ala Lys Leu Lys Glu Val 
465 470 475 

ttaatactac agagtggcta taaggatgtt agccactctc ttaccctaca tcctcaataa 1922 

caaaaatagc ettcctctaa aggtggcatc atgactgatc aagctgaaaa aaagcactct 1982 

gcattttggg gtgttatggt tatagcaggt acagtaattg gtggaggtat gtttgettta 2042 

cctgttgatc ttgccggtgc ctggtttttc tggggtgcct ttatccttat cattgectgg 2102 

ttttcaatgc ttcattcegg gttattgtta ttagaagcaa atttaaatta tcccgtcggc 2162 

tccagtttta acaccatcac caaagattta ateggtaaca cctggaacat tatcageggt 2222 

attaccgttg ccttcgttct ctatatcctc acttatgect atatctctgc taatggtgcg 2282 

atcattagtg aaacgatatc aatgaatttg ggttatcacg ctaatccacg tattgtcggg 2342 

atetgeacag ecattttegt tgccagcgta ttgtggttaa gttcgttagc cgccagtcgt 2402 

attacctcat tgttcctcgg gctgaagatt atctcctttg tgatcgtgtt tggttctttt 24 62 

ttcttccagg tcgattactc cattctgcgc gacgccacca gctccactgc gggaaegtet 2522 

tacttcccgt atatctttat ggctttgccg gtgtgtctgg cgtcatttgg tttccacggc 2582 

aatattccca gectgattat ttgctatgga aaacgcaaag ataagttaat caaaagegtg 2642 

gtatttggtt cgctgctggc gctggtgatt tatctcttct ggctctattg caccatgggg 2702 

aatattcege gagaaagctt taaggegatt atctcctcag gcggcaacgt tgattcgctg 2762 
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2882 
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taactcccac 
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2942 
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3002 
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^ Cl <^ U- \j l ^ y 


frtrstt^ttr 

^ a. i^ a L- co 


o \s \A ^ Ci v-4 ^ ^ O L- 


t ncfiri t pa a a 


3062 


aptpapaaaa 


aatttpppaa 


1" pa aa 1~ ai - 1* r* 


a pa at pt aaa 


apaapaai"pt 


tsttrranra 


3122 


attatcattp 




aarr , at"aa'rt* 

Cl Cl * — ■ ^ v_J ^ d Cl w 


1 1 at apt aat 


teggcaaegt 


etttaaegtg 


3182 


l_ C Cl - — • 1 — - L a U Cl C 


t t rrrr p t~ ^ p. a. t* 

l. y y ^ u a a. en c 


r > r''f~'f - r'^^n'^)^ 

^v_L- L-^CJCiyClCL 


U^UQU * — V^CIC- C 


prrpi - rrrrpt"t P 

oyocyy> — ■ i~ co 


ttapptptpa 


3242 


nrr^ a of r> a r> -j- 


La L y L L L a d d 


Lyy uaaLLLy 


LLLyctLLLLL 


LL LLdLLdLy 


i~at"prp , 'r"rt*pfr i 

LdLyLL LLyL 




PT"Hp , ap , p<"l - 'Hap 1 ' 
y LUaLLL LaO 


f 3 f r 1 a rrpr a p< pt 
Lei LLdyydLy 


LLLLctyLLLd 


Ly LLLLyLLL 


tttrratttrrt 

LLLydLLLyL 


Cty LL L L y LLL 


336? 


faattttapf 

y LLL LaLL 


" t~ a "T P 1 * p r 1 PT P"" P" 1 
L LCI LLUL-y^L 


yyy a L Ly a La 


Ly LaLL L Ly L 


~>y LdLLy 


Ly Ld LLy LLy 


34 22 


p"* p'pfa i - fl - p^a a 


Ly L^Lay uy act 


y Ly uay l LyL 


aLaLLLjLy LL 


LLLLy LdLdL 


P 1 ^ PfPTP^PTPTPTPfa 

l LyyLyyyyd 




*t~ pt pt P 1 a PiP^t" pt p 


ycJ.LyLLcl.LLL 


y LLyy Ldaay 


L y y LLLja LLy 


t" t" p*a pfPTPrarra 
l LLctyy y aya 


a ai rrp* p 1 pTPri - p pt 
day LLyy LLy 


3542 


ppa^ap^p^ppfpr 

LLd L a L ( . LU'J 


, ~* rr r* rr pt r* rrp t~ a 

^yuyy uyu La 


LL LaL LdL Ly 


LLLLyy LyL l 


LLy L LLdLLy 


pcp , "rpfaaap i p i a 
y L LydddLLd 




pfp , aP i PTT""ra'r"r 
yLctoy L LaLL 


ll-l l y Ld y y l 


LyciL LLLLdL 


dggggtLggg 


P'PTP'a PTPTP'f" PT"f~ 

LyLdyyLLy l 


"f~ rri~ f~ a pttI - a pt 
Ly l l ct Ly Lay 


3552 


t~ ptptp , pt"t t" p^ptp" 1 

l y y Ly L^yL 


La l l l Lyuyo 


y aLaLy LLyy 


a. Lyct LLyctLy 


f~ • rr pf rr p* f" aaa 

LLyyyLLddd 


pf i~ prp""t~ Pr"t~ rat" 

y LyLLy LLdL 


^7 ? ? 


'i~a/" , "i - p , aap , prpf 
LaC LU d. a L y y 


t~ a "I - +" a r* r 1 "H rr r< 
L d L LaLL Ly L 


d LLdL LLLyy 


Ly L LdyLyLL 


ay LyLLLyya 


p ^4- p+- rra 1 — Ha 
LclLLLydL Ld 


J / oz. 


*f~ rr r* +■ +" a a a +- "t - 
LyLLLctdaLL 


r 1 r* r» rr \~ re rr r< /~f 

LLLy LCJy Lay 


y™^ /-~T 4— 4- i^i 4— 

ay ll Ly l ll l 


gggcgatggc 


aat gat gggc 


dLCy Cyy LdL 


joy/ 


l y d l y Liy l l 


LLLy LLLaLL 


"I - "H 3 o ^ 3 s o 
L Laaaayacta 


LyLyLLLdyL 


yyLLLLLyLd 


yLL LLyyd Ld 




aaL-Lauy dy d 


a. ct d La.yL.ycty 


LLyLLyLL La 


aLLyLLLLLL 


rpf P'aprP'p'Pf'h 
LLLLdyLLy L 


pf"h^r"pf"t~+" a+" p*a 
y L Ly LLdLLd 




ex. , — ■ \— * o ^ d '*y 


Ly l l LLyy Ly 


CL LLL LLcLL L L 


LLy LLdctLdL 


pr"pp i ar , p i prpr'j - a 
y LLdLLyy Ld 


-)- +- rr p 1 1~ pt a 1~ ptpt 

LLyLLydLyy 


4 022 


aa^tpstaprn 

a a a l_ v_ Cl LyUU 


y L.L. Lyay uyu 


yy Lyo.ciL.ciLy 


LLdLLd L Ld L 


ptpt<" , ptp''I~ pra pp 
yyLyLuydLL 


rr p"h Pfprp'pr'h p* a 
y l l y y l y l La 


4 082 


prpai~PTap'ppft 


L. L.LClt_ ULULL 


ct l y L L ct L L Ly 


LyLLyyyddL 


L L L LaaULLu 


pat a prrt t pa 
Ly LctLy l l y ci 


414? 


tastpp-pptp 


yLctyy Ly l lci 


l LLLLyyLyy 


y yy y llul 


1" pi" 1" ppppI" i" 

LLLLy* L^y L L 


i~ p- a P" p 1 "i~ "t" p'p'P* 
L LaLL U LLLL 


4202 


atgcggttt c 


tctgtttggt 


ateaegctga 


tttgegcegg 


tttctcggta 


ggttttggtg 


4262 


tggegatgag 


teaggegtta 


gggccgtttt 


cattacgcgc 


gggegtagee 


agctcgacct 


4322 


taggtattgc 


gcaggtttgc 


ggttcgtcac 


tgtggatttg 


gctggcagcg 


gtggttggta 


4382 


teggegcatg 


gaatatgctg 


ategggatte 


tgattgcctg 


tagcatagtg 


agcctgttgc 


4442 
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tgattatgtt cgtcgcgcct ggacgccccg ttgccgctca tgaagaaatc catcaccacg 4502 
cttgatctca atctgctgct ttgtctgcaa ctgctgatgc aggagcgcag cgtaaccaaa 4562 
gcggcgaagc ggataaacgt gacaccttcg gcggtgagta agtcgctggc aaagttaaga 4 622 
gcgtggtttg acgacccgct ctttgtgaac tcaccgctgg gtctgtcgcc cacaccgctg 4 682 
atggtcagca tggagcaaaa tctggcggag tggatgcaaa tgagcaacct gctgctggat 4742 
aaaccgcacc accagacacc gcgcggcctg aagtttgagc tggcggcgga atcaccgctg 4802 
atgatgatca -gcttaatgc gctgtcgaaa cagatctacc aacgttaccc gcaggcgacc 4862 
atcaaattac gtaactggga ttacgattcc ttagatgcca ttactcgtgg tgaagtggat 4922 
atcggttttt ccggtcgcga aagccatcct cgctcgcggg agctgttaag ctcgctaccg 4982 
ttagccattg attatgaagt gctgtttagt gatgtgccct gcgtctggtt acgcaaagat 5042 
catccggcac tgcatcaaac gtggaatctg gacaccttct tacgttatcc gcatatcagc 5102 
atttgctggg aacagagcga tacctgggcg ctggacaatg tgttacagga gctgggacgc 5162 
gaacgcacga ttgctatgag cctgccggaa ttcgagcagt cactgtttat ggcagcgcaa 5222 
cccgacaatc tgctactggc gaccgcgccg cgctactgtc agtactacaa tcaactccat 5282 
caactgccgt tggttgctct tcctctcccg tttgacgaaa gccagcaaaa aaagctggaa 5342 
gttcctttta ccctgctgtg gcataaacgg aacagccata atccgaagat cgtctggtta 5402 
cgggaaacca ttaaaaacct ttacgcgtcg atggcataac cgaatcgtat gaaacgcgac 5462 
ccaatttcac aataaaatgt aaaaaagttg taataagctt gtctgaatcg aacttttagc 5522 
cgctttagtc tgtccatcat tccagtaaat gattactctt gtattcataa tggaccatta 5582 
agcatggagc gaaaaatggc gactcacttt gcccgaggga ttttaacgga aggacatctg 5642 
atttctgttc gtctcccctc ccagtgtcat caagaagccc gaaacattcc ccctcatcgt 5702 
caaagccgtt ttctggcgtc cagaggttta ctcgcagaac tgatgttcat gctgtatggc 5762 
attggcgaat tgccggaaat cgtcaccctg ccgaaaggta aaccggtttt cagtgataaa 5822 
aatttgcctt cgttttccat ttcctatgcc gggaatatgg ttggcgtggc gttaacaacc 5882 
gaaggtgaat gtggcctcga tatggaacta cagcgtgcga cgcgcgggtt tcatagccca 5942 
cacgcgcccg ataaccacac cttttccagc aatgaatcgc tatggatcag taaacaaaac 6002 
gatcctaacg aagcgcgggc gcagctcatc acgctgcgcc gaagcgtgct aaaactaacc 6062 
ggtgatgttt tgaatgacga tccgcgcgat ctgcagctgc tgcccattgc cggacgcctg 6122 
aaatgtgctc atgtaaatca tgtagaagcg ttatgcgacg cggaagacgt gctggtgtgg 6182 
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tccgtggcgg tcacgcccac gattgaaaag 
ggctggaaaa gcctgccgga tattcacagc 
cgttttgccc aactctctac cgtgaaggct 
gtcatcatgt ctgaaaaatt gcaggtggtt 
tttaatggca tggttgcacg taccctgccg 
gcgttaccat ccattgccga cattcccttg 
tttccagcaa cggttgaagc tctggcggaa 
gtcacgccgg aatataacta ctcggtaccg 
tcccgcctgc cggatcaacc gctggccggt 
ggcgtgattg gcggcgcgcg ctgtcagtat 
gcaatggtga tgaacaagcc ggaatttatg 
caaaccggag aagtgattga tcagggtacg 
tttggtgagt tbattcagcg agttaagatc 
ggcgggtttt taacgcgcta tcgattttag 
aacagcagcg caacgatgat tacgcacggg 
ttcatcacgc agtaggagat aaagcccagc 
ggcatcatca cggcggtaat aaacgccgga 
cgtgccagac tggaagtcat cagcacgcca 
cctggcacca tccccgccag cggcgacaga 
accactgccg tcagaccggt acgaccgcca 
gccgtaacgg aagaagtacc gataaacgaa 
agcgcctgct tcatgcgcgg gaatttcccc 
acgccaatca gcgtaccgga ggagtcaaac 
cctgccagcc cgaggttaaa cgacccggct 
ctcggcggcg cagaaacgat gccattgtag 
gtcgtcacca cgatagaaac cagcaccgct 
atgatgaaga agccgaggat acccagaagt 
accagcgttt ccgggttagc gacaatcaca 



ctcagtgtct gggagttaga tggcaaacac 6242 
cgcgccaaca atcctaccag ccggatgatg 6302 
ttttcgccaa attgatagac aaccacagga 6362 
acgttactgg ggagcctgcg caaaggctca 6422 
aaaattgctc cggcgagcat ggaagtcaat 6482 
tatgacgctg acgtacagca ggaagaaggt 6542 
cagatccgtc aggctgacgg tgtggtgatc 6602 
ggtgggctga aaaatgccat cgactggctt 6662 
aaaccggtat tgattcagac cagctcaatg 6722 
cacctgcgcc agattctggt tttcctcgat 6782 
ggcggcgtga ttcagaacaa agttgatccg 6842 
ctggaccacc tgaccgggca attgaccgca 6902 
taaataaaaa acccgccagc aatcatgcat 6962 
tgagcgtcga taaagacaat cttcaggata 7022 
cttagatcac gcagacgtcc ggtaccgatt 7082 
gcgatacctt cggtaatcga gaagctgaac 7142 
acagattcag taagatcctg ccagttcacg 7202 
acgtaaatca gcgcaccagc tgcagcgtag 7262 
aagataacca gcaggaacag cagaccaaca 7322 
accgatacgc cggaagagga ctcaatataa 7382 
ccggtcacgg aagagatact gtcgacatac 7442 
ttctcatccg ccagacctgc tttatcggtc 7502 
aagttgacca acatgaaaga gaaaatcacc 7562 
aaatctacat gacccacaac tgtcattacg 7622 
tgcacatcac ccagcatcca gcccagcagc 7682 
gcgtgaatgt tgcgcgaggc cagaatagca 7742 
acgctgtgag aagtcagatt accgatgctc 7802 
cctgcgtttt tcagccccat catgccaatg 7862 
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aacagaccga 


taccgctggt 


aatacccaca 


cgcagactca 


ccggaatgtt 


ggctatcatc 


7922 


cagtagcgaa 


cgcggaaaat 


cgtcagtaac 


agcagaccta 


tcgcgcccca 


gaagattgcg 


7982 


cccatcccga 


cctgccacgg 


caagcccatc 


gcctgtacaa 


cgacaaaagc 


gaagaacgca 


8042 


ttcaggccca 


tagcgggtgc 


cagtgcaact 


ggcaggttag 


caaacagtcc 


catcataata 


8102 


ctgccgaatg 


cagcgatcag 


acaggtagtg 


acgaagacgg 


cgctggtatc 


catgccagca 


8162 


acgccaagaa 


tttgcgggtt 


aacaaaaacg 


atgtaaacca 


tcgtcaggaa 


ggtggtaaaa 


8222 


ccggcgatca 


cttcggtccg 


tgccgtcgtg 


ccatgttcgc 


gcagtttaaa 


cacgcgttcc 


8282 


agcatcccct 


gaccagaagt 


ctgggtggta 


tgttgatgac 


tcattatcta 


tttccgaaca 


8342 


aggagggaaa 


atccgtcgct 


atcgtatacc 


aaaatgcgac 


aataggcgcg 


tttgtgagag 


8402 


acttttttat 


tggatttact 


tatacggcaa 


cgattgcgtt 


gcgcaaatcg 


gctctacgaa 


8462 


aacgttaaac 


tgattaaaaa 


ggaaaggcat 


gtcccggata 


gaagcggtat 


ttttcgactg 


8522 


cgacggtacg 


ctggtcgaca 


gtgaagtcat 


ttgctctcgc 


gcatatgtaa 


cgatgtttca 


8582 


ggaatttggt 


attacgctcg 


atcctgaaga 


ggtattcaaa 


cgtttcaaag 


gtgtaaaact 


8642 


gtacgaaatt 


atcgatattg 


tttcccttga 


acatggtgtt 


acgttagcga 


aaacagaagc 


8702 


tgaacacgtt 


taccgtgcag 


aagtcgctcg 


gctgttcgat 


tcagaactgg 


aagccatcga 


8762 


aggggctgga 


gcgctcctgt 


cagcgatcac 


tgcgccaatg 


tgtgtggtat 


ctaacggccc 


8822 


aaataacaaa 


atgcagcatt 


ctatgggcaa 


gctgaatatg 


ttgcactact 


tcccggataa 


8882 


actgttcagc 


ggctacgata 


ttcagcgctg 


gaagccagac 


ccggcgttaa 


tgttccatgc 


8942 


ggcaaaagcg 


atgaatgtaa 


atgtagaaaa 


ctgcattctg 


gttgatgact 


cagttgccgg 


9002 


tgcacaatct 


ggtatcgacg 


caggtatgga 


agtgttctac 


ttctgcgccg 


acccgcacaa 


9062 


taagccgatc 


gttcacccga 


aagtcaccac 


ctttacccat 


ctttcgcagt 


tacctgaact 


9122 


gtggaaagcg 


cgtggttggg 


atattacggc 


atagttcttc 


acactccctt 


cacttacccc 


9182 


gcttaaattg 


gcgctcaaag 


gtaagtaaag 


ggagtttgat 


atgtctgttt 


cacgtcgggt 


9242 


aatacatcac 


ggactttatt 


ttgcagtttt 


aggaccgtta 


attggtgttc 


tgtttcttgt 


9302 


cctctacata 


ttcttcgcaa 


aagaaccgct 


ggttctttgg 


gtgataatac 


atccaatttt 


9362 


tctcttattg 


tcgataacta 


cgggagctat 


tcctgcgttg 


ttaaccggtg 


taatggttgc 


9422 


ctgtctgccg 


gaaaagatcg 


ggtcacagaa 


acgttatcgt 


tgtctggctg 


gtggcatagg 


9482 


tggcgtcgtt 


atcaccgaga 


tctattgtgc 


agttattgta 


catattaagg 


gcatggcttc 


9542 


ctcggagttg 


tttgaaaaca 


ttctttctgg 


tgacagtctc 


gttgtccgca 


tcattcctgc 


9602 
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attgctggca ggtgtggtga tgagcagaat cattacccgt ctacccggat tggatatttc 9662 
atgtcctgaa acagactctt taagttaagc gggatacttt atctttgggc tactcaaaag 9722 
cagacaggat gtttctatga ctcaaaatat caggccgtta ccccaattca aatatcatcc 9782 
caagccactg gaaacaggcg catttgaaca ggataaaacc gtagagtgcg attgctgtga 9842 
acaacagacg tcagtttatt actcgggtcc cttttattgc gttgatgaag ttgaacatct 9902 
ctgtccgtgg tgtattgcgg acggttctgc tgctgaaaag tttgcaggta gttttcagga 9962 
tgatgccagc atagaaggtg ttgaatttga gtatgatgaa gaggacgaat ttgccggtat 10022 
taagaacaca tatcctgatg aaatgctgaa agagttggtt gaacgcacgc caggttatca 10082 
tggatggcag caggaattct ggctcgcgca ttgtggcgat ttctgtgttt ttatcggcta 10142 
tgtgggctgg aatgatataa aagatcgcct cgatgaattt gccaaccttg aagaagattg 10202 
tgagaatttc ggtattagaa attctgatct agctaaatgc ctgcaaaagg gtggtcattg 10262 
tcagggttat ctcttccgct gtctccactg cggcaagctg agactgtggg gtgatttttc 10322 
gtagttattt aaataatgag aacaggccgg agcgtaattc acacatccgg ccttatttct 10382 
taagctta 10390 



<210> 43 
<211> 476 
<212> PRT 

<213> Escherichia coli 
<400> 43 

Met Lys Asp Tyr Val Met Glu Asn Phe Lys His Leu Pro Glu Pro Phe 
15 10 15 

Arg lie Arg Val lie Glu Pro Val Lys Arg Thr Thr Arg Ala Tyr Arg 
20 25 30 

Glu Glu Ala He He Lys Ser Gly Met Asn Pro Phe Leu Leu Asp Ser 
35 40 45 

Glu Asp Val Phe He Asp Leu Leu Thr Asp Ser Gly Thr Gly Ala Val 
50 55 60 

Thr Gin Ser Met Gin Ala Ala Met Met Arg Gly Asp Glu Ala Tyr Ser 
65 70 75 80 

Gly Ser Arc Ser Tyr Tyr Ala Leu Ala Glu Ser Val Lys Asn He Phe 
85 90 95 

Gly Tyr Gin Tyr Thr He Pro Thr His Gin Gly Arg Gly Ala Glu Gin 
100 105 110 
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lie Tyr lie Pro Val Leu lie Lys Lys Arg Glu Gin Glu Lys Gly Leu 
115 120 125 

Asp Arg Ser Lys Met Val Ala Phe Ser Asn Tyr Phe Phe Asp Thr Thr 
130 135 140 

Gin Gly His Ser Gin lie Asn Gly Cys Thr Val Arg Asn Val Tyr lie 
145 150 155 160 

Lys Glu Ala ?he Asp Thr Gly Val Arg Tyr Asp Phe Lys Gly Asn Phe 
165 170 175 

Asp Leu Glu Gly Leu Glu Arg Gly He Glu Glu Val Gly Pro Asn Asn 
180 185 190 

Val Pro Tyr He Val Ala Thr He Thr Ser Asn Ser Ala Gly Gly Gin 
195 200 205 

Pro Val Ser Leu Ala Asn Leu Lys Ala Met Tyr Ser He Ala Lys Lys 
210 215 220 

Tyr Asp He Pro Val Val Met Asp Ser Ala Arg Phe Ala Glu Asn Ala 
225 230 235 240 

Tyr Phe He Lys Gin Arg Glu Ala Glu Tyr Lys Asp Trp Thr He Glu 
245 250 255 

Gin He Thr Arg Glu Thr Tyr Lys Tyr Ala Asp Met Leu Ala Met Ser 
260 265 270 

Ala Lys Lys Asp Ala Met Val Pro Met Gly Gly Leu Leu Cys Met Lys 
275 280 285 

Asp Asp Ser Phe Phe Asp Val Tyr Thr Glu Cys Arg Thr Leu Cys Val 
290 295 300 

Val Gin Glu Gly Phe Pro Thr Tyr Gly Gly Leu Glu Gly Gly Ala Met 
305 310 315 320 

Glu Arg Leu Ala Val Gly Leu Tyr Asp Gly Met Asn Leu Asp Trp Leu 
325 330 335 

Ala Tyr Arg He Ala Gin Val Gin Tyr Leu Val Asp Gly Leu Glu Glu 
340 345 350 

He Gly Val Val Cys Gin Gin Ala Gly Gly His Ala Ala Phe Val Asp 
355 360 365 

Ala Gly Lys Leu Leu Pro His He Pro Ala Asp Gin Phe Pro Ala Gin 
370 375 380 



Ala Leu Ala Cys Glu Leu Tyr Lys Val Ala Gly He Arg Ala Val Glu 
385 390 395 400 



He Gly Ser Phe Leu Leu Gly Arg Asp Pro Lys Thr Gly Lys Gin Leu 
405 410 415 
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Pro Cys Pro Ala Glu Leu Leu Arg Leu Thr lie Pro Arg Ala Thr Tyr 
^20 425 430 

Thr Gin Thr His Met Asp Phe lie lie Glu Ala Phe Lys His Val Lys 
435 440 445 

Glu Asn Ala Ala Asn lie Lys Gly Leu Thr Phe Thr Tyr Glu Pro Lys 
450 455 460 

Val Leu Arg His Phe Thr Ala Lys Leu Lys Glu Val 
465 470 475 



<210> 44 
<211> 10118 
<212> DNA 

<213> Escherichia coli 
<400> 44 

tattcatttt gatatgacga aatgtcattt ctttgatgca gaaacggaaa tagcaattcg 60 
ctaaatacag ggggaaggca ttcccccagg ataatacaag gaacaataat gaaaaagtta 120 
ttaccctgta ccgcactggt gatgtgtgcg ggaatggcct gcgcacaggc cgaggaaagg 180 
aacgactggc actttaatat cggcgcgatg tacgaaatag aaaacgtcga gggttatggc 240 
gaagatatgg atgggctggc ggagccttca gtctatttta atgccgccaa cgggccgtgg 300 
agaattgctc tggcctatta tcaggaaggg ccggtagatt atagcgcggg taaacgtgga 360 
acgtggtttg atcgcccgga gctggaggtg cattatcagt tcctcgaaaa cgatgatttc 420 
agtttcggcc tgaccggcgg tttccgtaat tatggttatc actacgttga tgaaccgggt 480 
aaagacacgg cgaatatgca gcgctggaaa atcgcgccag actgggatgt gaaactgact 540 
gacgatttac gtttcaacgg ttggttgtcg atgtataaat ttgccaacga tctgaacact 600 
accggttacg ctgatacccg tgtcgaaacg gaaacaggtc tgcaatatac cttcaacgaa 660 
acggttgcct tgcgagtgaa ctattatctc gagcgcggct tcaatatgga cgacagccgc 720 
aataacggtg agttttccac gcaagaaatt cgcgcctatt tgccgctgac gctcggcaac 780 
cactcggtga cgccgtatac gcgcattggg ctggatcgct ggagtaactg ggactggcag 840 
gatgatattg aacgtgaagg ccatgatttt aaccgtgtag gtttatttta cggttatgat 900 
ttccagaacg gactttccgt ttcgctggaa tacgcgtttg agtggcagga tcacgacgaa 960 
ggcgacagtg ataaattcca ttatgcaggt gtcggcgtaa attactcgtt ctgataatgg 1020 
gctaaattgc cggatgcggc gcgagtactt tatccgatct ataaatgtag gccggataag 1080 
atgcgctagc atcgcatctg gcattcaggc aaggtagctg gtatttattt cagcgtcata 1140 
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tgcgtggcaa 


cggtaatatt 


ctgtggtgac 


ggttttccag 


aaattaagcg 


gaataataac 


1200 


tcgcagcttt 


gttgacctaa 


ctcctgcgtc 


ggaacatcga 


tgccgcccgg 


tgcaggcgtt 


1260 


aaaataaatg 


acagcgtttc 


attgctataa 


cccaccaccg 


ctaactgctg 


cggaatagca 


1320 


atatttttct 


ctgctgccgc 


acgataaatg 


ctcattaatt 


tcaggctgtc 


agtggcaaac 


1380 


accgcctcag 


gcaacggtga 


ctggcttaat 


aattgccgtg 


ctgcttttaa 


tgcagtttca 


1440 


tgggtataac 


cgccatcaac 


aatccattca 


tcacgcactg 


caatattatg 


cgcagccagg 


1500 


ctctgcttat 


aaccattaac 


gcgatcaacc 


gaaacatgga 


catcaagcgg 


agcatgcagg 


1560 


caggcaatat 


tttgatgccc 


actttcaatt 


aatgcatcgg 


tcaacgcaat 


gctgtcgcca 


1620 


aaattatcgg 


tatcgacaga 


ataaacatgg 


gcatattgac 


cttcaacttt 


gccaatcacc 


1680 


accaccggaa 


tatcatattt 


atcgagttgg 


gcaaaaaatg 


actcatccgc 


tggcgaactg 


1740 


agcataataa 


tgcctttaat 


cattttctgc 


ttaattttgc 


tttcgcattt 


ttgcagatct 


1800 


tctgccggat 


tgtgcgacgt 


ttgtaatatc 


acgtcgaaac 


cttcttcttc 


agctttggcg 


1860 


gtgatggcat 


gcaaaacttc 


agagaaaaac 


ggattacccg 


ccgtagtttt 


ggtcgaacgg 


1920 


gtagaaatca 


ccataatggc 


atcaaaaccc 


gaagaggtca 


gcgcgcgggc 


cagcttgttt 


1980 


ggctgatact 


gtaattcttc 


aatggcccgt 


aacacttttt 


cgcgcgcttc 


cggggagata 


2040 


ttagtttgct 


tattcagcac 


gcgtgatacg 


gtggattttg 


atacgcctgc 


aaccctggca 


2100 


atatcataaa 


tagtagggga 


cataggtcag 


gaactccgtc 


cgaacgtgaa 


tgctgcacat 


2160 


cttatggagt 


"ccgccggtcg 


atgacaacac 


gggcagttga 


taatcaatgg 


cctggccccc 


2220 


acattcatat 


ccttacgaat 


gatttttttt 


ctggtcttca 


gagcagcaca 


ggacagcaat 


2280 


gaagcgactt 


aaaaatgaac 


tcaatgcgct 


ggtgaatcgg 


ggtgtcgaca 


gacatctgcg 


2340 


cctcgctgta 


accggactta 


gccgcagcgg 


caaaacagcg 


tttatcaccg 


cgatggttaa 


2400 


tcagttgctt 


aatattcacg 


ccggagcacg 


tttgccgctg 


ttaagtgcgg 


tgcgtgaaga 


2460 


gcgcctgctg 


ggcgtgaaac 


gcattcccca 


gcgtgacttt 


ggcattccgc 


gcttcaccta 


2520 


tgacgaaggg 


ctggcgcagt 


tatatggcga 


tccacccgcc 


tggccaacgc 


caacgcgcgg 


2580 


cgtcagtgaa 


atccgcctgg 


cgctacgttt 


taaatcgaat 


gattcgctgc 


tacgccactt 


2640 


taaggatacc 


tccacgctgt 


atctggaaat 


tgtggattat 


cccggcgaat 


ggttgctcga 


2700 


cctgccgatg 


ctggcgcagg 


actatttaag 


ctggtcgcgc 


cagatgacgg 


gcttactcaa 


2760 


tggtcagcgc 


ggagaatggt 


cggcgaaatg 


gcgaatgatg 


agcgaagggc 


tggacccgct 


2820 


agcgcctgcc 


gacgaaaacc 


ggctggcgga 


cattgccgcc 


gcgtggaccg 


attatctcca 


2880 
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ttatcgcctg 


gcgcaatctg 


4380 


cgtttaatta 


atcgcatcgc 


caegctgtat 


ggcattgaac 


tggggtatta 


cagccgtttg 


4440 


cgtctgttta 


agctggtatt 


gctgaatatc 


gettttgecg 


gagecagega 


actggtgcgc 


4500 


gaagtgggga 


tggactggat 


gtegcaagat 


ctcgctgctc 


gtttgtctac 


ccgcgcagct 


4560 
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caggggattg 


gtgcaggact 


tctgacggca 


cgactcggga 


ttaaagctat 


ggagctttgc 


4620 


cgcccgctgc 


cgtggattga 


cgatgacaaa 


cctcgcctcg 


gggatttccg 


tcgtcagctt 


4680 


atcggtcagg 


tgaaagaaac 


gctgcaaaaa 


ggcaaaacgc 


ccagcgaaaa 


ataatgcaat 


4740 


atcgggtgct 


gaccggatat 


ctttacgccg 


aagtgcccgt 


ttttccgtct 


ttgtgtcaat 


4800 


gattgttgac 


agaaaccttc 


ctgctatcca 


aatagtgtca 


tatcatcata 


ttaattgttc 


4860 


ttttttcagg 


tgaaggttcc 


catgcgtctg 


gaagtctttt 


gtgaagaccg 


actcggtctg 


4920 


acccgcgaat 


tactcgatct 


actcgtgcta 


agaggcattg 


atttacgcgg 


tattgagatt 


4980 


gatcccattg 


ggcgaatcta 


cctcaatttt 


gctgaactgg 


agtttgagag 


tttcagcagt 


5040 


ctgatggccg 


aaatacgccg 


tattgcgggt 


gttaccgatg 


tgcgtactgt 


cccgtggatg 


5100 


ccttccgaac 


gtgagcatct 


ggcgttgagc 


gcgttactgg 


aggcgttgcc 


tgaacctgtg 


5160 


ctctctgtcg 


atatgaaaag 


caaagtggat 


atggcgaacc 


cggcgagctg 


tcagcttttt 


5220 


gggcaaaaat 


tggatcgcct 


gcgcaaccat 


accgccgcac 


aattgattaa 


cggctttaat 


5280 


tttttacgtt 


ggctggaaag 


cgaaccgcaa 


gattcgcata 


acgagcatgt 


cgttattaat 


5340 


gggcagaatt 


tcctgatgga 


gattacgcct 


gtttatcttc 


aggatgaaaa 


tgatcaacac 


5400 


gtcctgaccg 


gtgcggtggt 


gatgttgcga 


tcaacgattc 


gtatgggccg 


ccagttgcaa 


5460 


aatgtcgccg 


cccaggacgt 


cagcgccttc 


agtcaaattg 


tcgccgtcag 


cccgaaaatg 


5520 


aagcatgttg 


tcgaacaggc 


gcagaaactg 


gcgatgctaa 


gcgcgccgct 


gctgattacg 


5580 


ggtgacacag 


gtacaggtaa 


agatctcttt 


gcctacgcct 


gccatcaggc 


aagccccaga 


5640 


gcgggcaaac 


cttacctggc 


gctgaactgt 


gcgtctatac 


cggaagatgc 


ggtcgagagt 


5700 


gaactgtttg 


gtcatgctcc 


ggaagggaag 


aaaggattct 


ttgagcaggc 


gaacggtggt 


5760 


tcggtgctgt 


tggatgaaat 


aggggaaatg 


tcaccacgga 


tgcaggcgaa 


attactgcgt 


5820 


ttccttaatg 


atggcacttt 


ccgtcgggtt 


ggcgaagacc 


atgaggtgca 


tgtcgatgtg 


5880 


cgggtgattt 


gcgctacgca 


gaagaatctg 


gtcgaactgg 


tgcaaaaagg 


catgttccgt 


5940 


gaagatctct 


attatcgtct 


gaacgtgttg 


acgctcaatc 


tgccgccgct 


acgtgactgt 


6000 


ccgcaggaca 


tcatgccgtt 


aactgagctg 


ttcgtcgccc 


gctttgccga 


cgagcagggc 


6060 


gtgccgcgtc 


cgaaactggc 


cgctgacctg 


aatactgtac 


ttacgcgtta 


tgcgtggccg 


6120 


ggaaatgtgc 


ggcagttaaa 


gaacgctatc 


tatcgcgcac 


tgacacaact 


ggacggttat 


6180 


gagctgcgtc 


cacaggatat 


tttgttgccg 


gattatgacg 


ccgcaacggt 


agccgtgggc 


6240 


gaagatgcga 


tggaaggttc 


gctggacgaa 


atcaccagcc 


gttttgaacg 


ctcggtatta 


6300 
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acccagcttt 


atcgcaatta 


tcccagcacg 


cgcaaactgg 


caaaacgtct 


cggcgtttca 


6360 


cataccgcga 


ttgccaataa 


gttgcgggaa 


tatggtctga 


gtcagaagaa 


gaacgaagag 


6420 


taagcgcgaa 


tatgcctgat 


ggtgcaacac 


catcaggcat 


attaaattat 


gctttcagta 


6480 


cagccagagc 


tgcttcgtaa 


tccggctcgg 


tggtgatttc 


atccaccagc 


tggctgaaaa 


6540 


tcacattgtc 


attttcgtca 


ataaccacaa 


cggcacgcgc 


tgccagacct 


ttcagtgggc 


6600 


catcagcaat 


tgccacaccg 


taagcttgca 


gaaattcagc 


gttacggaaa 


gtggagaggg 


6660 


tgataacgtt 


gttcagacct 


tctgcgccgc 


agaaacgaga 


ctgggcgaac 


ggcagatcgg 


6720 


cagagataca 


cagcacaacg 


gtgttgtcga 


tctcagttgc 


cagttggtta 


aacttacgta 


6780 


ctgatgcggc 


gcaaacaccg 


gtatcaatac 


tcgggaaaat 


gttcagcact 


ttgcgtttac 


6840 


ccgcaaactg 


accgagggtg 


acgtcagaca 


gatcttttgc 


cacgagagta 


aaagtctgcg 


6900 


ctttgctacc 


cgcctgcggg 


atggaattgg 


cgactgtaac 


cgggttgccc 


tggaaatgaa 


6960 


cggtttgtga 


catgattatc 


tttcctgttt 


acatatagtt 


aacgtcacac 


ctagtttatg 


7020 


ctaac tgtca 


ataacacagc 


aaacgctatt 


tgcgcttaat 


ccgcagacca 


ccgcgacaac 


7080 


aaggagtaaa 


gatgagaacc 


gttaaggtat 


tcgaggaagc 


ctggccctta 


cataccccgt 


7140 


ttgtgattgc 


ccggggaagt 


cgcagtgaag 


cgcgcgtggt 


ggtggttgaa 


ctggaagaag 


7200 


agggtattaa 


aggcaccggc 


gaatgcacgc 


cgtatccgcg 


ttatggggaa 


agtgatgcct 


7260 


cggtaatggc 


gcaaattatg 


agcgtcgtgc 


cgcaactaga 


gaaagggctg 


acacgggagg 


7320 


agttgcaaaa 


aattctccct 


gccggcgcag 


cacgtaatgc 


gctggattgt 


gcattgtggg 


7380 


atctggccgc 


gcgaagacag 


cagcaatcgc 


tggctgattt 


gatcggcata 


acgcttcccg 


7440 


agacagttat 


cactgcacag 


acggttgtca 


tcggtacgcc 


tgatcagatg 


gccaatagtg 


7500 


catcaacact 


ctggcaggca 


ggcgcgaaat 


tactgaaagt 


gaagctggat 


aaccatctta 


7560 


tcagtgagcg 


gatggtggca 


attcgcacag 


ctgtgcccga 


tgcgacgctg 


atcgttgatg 


7620 


caaatgaatc 


ctggcgtgca 


gaagggttgg 


cggcgcgttg 


ccagctattg 


gcggatttag 


7680 


gcgttgcgat 


gcttgaacaa 


ccgcttcctg 


cgcaggacga 


tgcggcgctg 


gagaatttta 


7740 


ttcatccgtt 


Q CCG at tt at 

Vj *s K^r \«j CJ. K~ \— \A \^ 


nctnpitHAFiFi 

yv_,i_yciL.yciCiCi 


nt t at c at r* 

y L. L.y L. <^CL L.CIL* 






i £ no 


tgaaagggcg 


ctatgagatg 


gttaatatta 


agctcgataa 


aaccgggggt 


ctgacggaag 


7860 


cgctggcgct 


ggcgactgaa 


gcgcgtgcac 


aaggtttcag 


tctgatgctg 


ggctgcatgt 


7920 


tgtgtacctc 


tcgtgccatt 


agcgccgctt 


taccgctggt 


gccgcaggtc 


agtttcgccg 


7980 
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atcttgacgg 


accgacctgg 


ctggcggtag 


atgtggaacc 


ggcgcttcag 


ttcacgacgg 


8040 


gcgaattgca 


tctttaggat 


gccagcgcag 


caagtttgcc 


atcgcaaaga 


gatatttttc 


8100 


gctggcttcg 


tcggaggaga 


tgggcggaaa 


ctctgcggtg 


atgcaatgca 


agttcagatc 


8160 


tgcacaccaa 


ctgccgaaag 


agccaggcgt 


ttcataaccg 


acgctggtta 


ccagaggcaa 


8220 


ttcaaacgcc 


tgagccagcc 


attcgcctaa 


ttcgctgtgt 


ctgggatctt 


caatacaggc 


8280 


cagtggatcg 


tggaatgaga 


ccacccaggc 


aggttgaatg 


cggtgtataa 


gctggcacag 


8340 


cgcctgggtt 


tcaggttcgg 


agccaggttt 


gtcacctgtc 


agtaatacga 


catcgcgttc 


8400 


ttcagcggcg 


ctgttccagc 


gataaacggt 


ttcaccttcc 


ttccagttcg 


ccgccggaaa 


8460 


gtttctgttt 


aaatccacac 


cattagcatt 


ggcccgtaac 


cccaactggc 


agccgtcagg 


8520 


attca cacac 


agcaccacat 


gatgacggcg 


caaagaaggt 


gtcaacgtcc 


gcagagcaca 


8580 


ggagagcgtg 


acgaccgaag 


agttttcatc 


accgtgagtg 


ccagccagaa 


t caaaccact 


8640 


ttcgcggctg 


gctgcagggg 


caggaaacca 


gattaacggc 


gcgcccaata 


atgaacgtcc 


8700 


gtaatgttct 


gttccgggcg 


gaaatgcgcc 


gcgttcggcg 


cgtgggcggg 


ttacggtcat 


8760 


gatcgtctct 


ggttcaggaa 


gtattacagg 


cagtgttgtg 


caaattttgc 


ggattatcaa 


8820 


atccttttct 


tcaacgctat 


gtcatcgatc 


ttgtatcact 


tttttgccgg 


aagttgtttg 


8880 


cattttatta 


gttggatagg 


gtttgtggat 


ttttgctggc 


tgacgggcaa 


ataaagtttg 


8940 


tttaatggtt 


tgcttatctg 


ccagttgatt 


aatcacatgg 


cgggctatct 


gaccgccagc 


9000 


accaagaatc 


agtacatttt 


tcatgaaaat 


tatcccagat 


tattggcagc 


aatatgccag 


9060 


tccatatcac 


tattgcggat 


ttgaatatgt 


ttcattacag 


agtttcctca 


aagaacggag 


9120 


ctaatactga 


aattgcttca 


gccacatagg 


ctttgccgtc 


ataaagatcc 


atatggtttg 


9180 


cgccttcaac 


aatgtgatag 


cgtttatcct 


ggcttgatgc 


tcgatcgtac 


aggtcgtcac 


9240 


tcatccattt 


gctccctgcc 


tggctgcccg 


ccacaatctg 


cgtcggctga 


gtcaggtaca 


9300 


cttccgccat 


atggtaagca 


tcataggtaa 


taatctggtt 


aaggctgcgc 


aaagtagcgt 


9360 


aacccggtgc 


tgttggatac 


tgcgcgcgag 


gggtgtggta 


atactcccag 


gcctgacgca 


9420 


gttcttcgtt 


cggcgcatcg 


gactccttca 


ttggtgccag 


tggcataatg 


gcgtattctc 


9480 


cgctgctaat 


atcgctggtt 


ctggcgtttg 


aacccgcttc 


aacgtatggc 


agggcatcaa 


9540 


tagatttcac 


attgttttcc 


caaccattac 


ggaatatcga 


accaatattg 


accgcactaa 


9600 


cggtaccgat 


ggccttgatg 


cggcgatcct 


gaattgcagc 


attggctgta 


tatcctgcac 


9660 


cggcacaaat 


tcccatcgca 


ccaattcggg 


tattgtcgac 


ataagaaagc 


gttgtcaggt 


9720 
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aatcaatcac ggcactgatg tcttcagtac gaatgtatgg gttttctaac tgacgcggct 9780 
cgccgccact ttcaccttga taagatgcgt cataagcaat agtgacaaat cccttttccg 9840 
ccagtttttt ggcataggtt ccggccgttt gttctttaac gcccccacct gggtgagata 9900 
acacaattgc ctgatactga cgggtttcat caaattttgg agggaaatag atcactgcag 9960 
acaaagagat ggttggatta ttgctgttag tgaagctgac tttattattc atcattccgt 10020 
tcctcatgga gttgtcggtt cgttttaacg gttggtgata tcactataga tattgatcat 10080 
taagttgatt agacccaaaa tcatgattag acctatca 10118 



<210> 45 
<211> 168 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 6467-6937 of seq id 44 
<400> 45 

Met Ser Gin Thr Val His Phe Gin Gly Asn Pro Val Thr Val Ala Asn 
15 10 15 

Ser He Pro Gin Ala Gly Ser Lys Ala Gin Thr Phe Thr Leu Val Ala 
20 25 30 

Lys Asp Leu Ser Asp Val Thr Leu Gly Gin Phe Ala Gly Lys Arg Lys 
35 40 45 

Val Leu Asn He Phe Pro Ser He Asp Thr Gly Val Cys Ala Ala Ser 
50 55 60 

Val Arg Lys Phe Asn Gin Leu Ala Thr Glu He Asp Asn Thr Val Val 
65 70 75 80 

Leu Cys He Ser Ala Asp Leu Pro Phe Ala Gin Ser Arg Phe Cys Gly 
85 90 95 

Ala Glu Gly Leu Asn Asn Val He Thr Leu Ser Thr Phe Arg Asn Ala 
100 105 110 

Glu Phe Leu Gin Ala Tyr Gly Val Ala He Ala Asp Gly Pro Leu Lys 
115 120 125 

Gly Leu Ala Ala Arg Ala Val Val Val He Asp Glu Asn Asp Asn Val 
130 135 140 

He Phe Ser Gin Leu Val Asp Glu He Thr Thr Glu Pro Asp Tyr Glu 
145 150 155 160 

Ala Ala Leu Ala Val Leu Lys Ala 
165 



<210> 46 
<211> 11850 
<212> DNA 

<213> Escherichia coli 





<220> 
<221> CDS 

<222> (9115) . . (11790) 






<400> 4o 
aaacgtcgag 


tcgtttactt 


aaggcctgaa 




cagatgtaag 


ttctgactca 


ctgttgcaca 




ccaaaaggaa 


gctctatgag 


cgaaaagcta 




tctcgccgtg 


aaatcgaatc 


tattattgaa 




gctaaactcg 


gcgatcgtgt 


tgaagttacc 




ctgatttcgg 


tacgtgagtc 


cgctgaacaa 


in 


gaaggtgagt 


tgtgtacccg 


taacgatccg 


I ■ 1 


ccaaaactgc 


gtggcgcacg 


ctggattgcc 


S 


ctgctgctgt 


tcaccaccga 


tggtgaactg 




gttgaacgtg 


aatatgccgt 


gcgtgtattt 


CO 


ttgagtcgtg 


gcgtgcagtt 


ggaagatggt 




ggcggcgaag 


ggatcaacca 


gtggtacaac 




gttcgtcgtc 


tgtgggaagc 


ggttggtgtg 




ggtgatatcc 


cactgccaaa 


aggtctgcca 




cagactaact 


atctgcgcga 


actggtggag 




gtagaaaaag 


accgtcgtcg 


catgaaggcg 




agtcaggtga 


gcggcggtcg 


tcgttctggc 




gccggacgtc 


atatccggca 


tttttacaga 




accggcatca 


aacgcatgtt 


tgacggggcg 




aatatcccga 


tgacaaccac 


gacccgtgat 




taacgcctgc 


accacttctt 


ccagtggcaa 




atcaagcaaa 


accatatcca 


gtgaggaatc 




ttcgcggcag 


gcggcggtat 


cagactcgcg 
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gagttcaaac 


agactttact 


atcagtgagt 


60 


aaagcatatc 


agacgcctgg 


gaaggcgaca 


120 


cagaaagtgc 


tggcgcgtgc 


cggccacggt 


180 


gccggtcgtg 


tgagtgttga 


tggcaaaatt 


240 


cctggattga 


aaatccgtat 


cgatggt cac 


300 


atttgtcgcg 


ttctggccta 


ttacaaaccg 


360 


gaaggacgtc 


caacggtgtt 


tgaccgtctg 


420 


gtgggtcgct 


tggacgttaa 


tacctgtggt 


480 


gcaaaccgtt 


taatgcaccc 


aagccgtgaa 


540 


ggtcaggttg 


acgacgcgaa 


actgcgtgat 


600 


ccggcagctt 


ttaaaaccat 


caagttcagc 


660 


gtgactctga 


ccgaaggccg 


taaccgtgaa 


720 


caggtgagcc 


gcctgatccg 


tgttcgttac 


780 


cgcggtggct 


ggacggagct 


ggacctcgcc 


840 


ctaccgccag 


aaaccagctc 


taaagtcgct 


900 


aatcagattc 


gtcgtgcggt 


gaaacgtcac 


960 


ggacgtaata 


ataacggtta 


atcaaagtat 


1020 


ttaataatcg 


atccctatct 


gcgcttttac 


1080 


taattcactt 


accgtatctg 


ccagttcaag 


1140 


aatcaccgtc 


tgttgatgtg 


gacgttcatt 


1200 


atagtcatac 


gccaccatat 


acgtcagttc 


1260 


agcaagcatc 


cgctttgcat 


gttgccagac 


1320 


gttttgtgta 


tcccaggtaa 


agcccgttgc 


1380 



200 



catcacctga 


aactcaacgc 


catgtggctc 


cagcagattg 


cgttcgccat 


taggecaggt 


1440 


gcctttaata 


aactgcacga 


cgcctacttt 


ttttccgtga 


ccaactgcgc 


gtgttgccgt 


1500 


accaaatgcc 


gcggtggttt 


tgccttttcc 


attgeeggta 


aagacgatga 


taataccgcg 


1560 


ttcatcctgg 


gcctgggcca 


cacgagcatc 


tactttttct 


ttcactcgct 


getgaegctg 


1620 


ttggtagcgt 


tcatcactca 


ttgggaaatt 


cctggtttac 


ggcccggttg 


ggcgtcaaag 


1680 


gtcatgccgg 


ttttacggcg 


gctgtcatcg 


cccatcagcc 


agaggtagag 


eggcatgata 


1740 


tcagcgggtg 


ttttaagttt 


ctgtggatct 


teggteggga 


aggegctgge 


aegcattgeg 


1800 


gtgcgcgtac 


cgcctgggtt 


aatgcagttg 


acacgcaggc 


getgetgata 


ttcatcggcc 


1860 


agtacctgca 


tcatcccttc 


ggtggcaaat 


ttcgacgctg 


catatgcacc 


ccagttggct 


1920 


cgtccctgac 


gtccaacgct 


tgatgaagta 


aagaccagtg 


aaccggcgtc 


cgatttgagt 


1980 


aataaaggaa 


gcagtgcctg 


ggtgagcata 


aaggtggcat 


taacgttgac 


ctgcatgacg 


2040 


tcctgccaga 


cctgcggatt 


ttgttcgctc 


attgggcaaa 


catcgccgag 


caatccggca 


2100 


ttatgcaaaa 


caccatccag 


aegeggataa 


ttaacggcaa 


tgcgctgtgc 


cagttgttgg 


2160 


caattttcgg 


acgtgcaggt 


cagcaaatcg 


agaataaacc 


actgtggctg 


acgcccagtt 


2220 


tcttcgttta 


tgtggctggc 


tacctgacgt 


aatttttctt 


cattacggcc 


caacagaatc 


2280 


actgtcgcac 


catagcgtgc 


ataegtcate 


gcggcttcac 


gaccaatacc 


ategctgget 


2340 


cccgtcacca 


ggataatgcg 


atcattgagt 


aaatcttgtt 


ttggctggta 


atgcatggct 


2400 


actcctcaac 


gacgttgtct 


gtcgcgctgc 


cagtgtactt 


tatgactttg 


gggctttatg 


2460 


cctgaaacag 


aagggcattt 


caatcagcct 


ggggcgataa 


caccgcaaaa 


tggatacttt 


2520 


gtcatacttt 


cgctgcaata 


acatctctgc 


gagaeggett 


aacatgectg 


ttgtaaactg 


2580 


tgagccaaag 


cgttgtttaa 


ccaaggtggg 


gactcgtgga 


attgttgtct 


gaatatggtt 


2640 


tgtttttggc 


gaaaatcgtt 


accgttgtgc 


tagegattge 


ggegattgee 


gecattattg 


2700 


tcaatgttgc 


tcaacgtaat 


aaacgccagc 


gtggcgagtt 


aegggtcaac 


aatctcagcg 


2760 


aacagtataa 


ggagatgaaa 


gaagaactgg 


ccgcggcgct 


gatggactca 


catcagcaaa 


2820 


a a r*a rrt" ncinFi 

C-l CI ^^Cl W W V-4 C3. 


^ a cl a y y v_- ex. y 


ctciyciciaciciyv 




ciyoyctciciyoci 


y oacicictyoyci 


z. o o u 


aagccaaact 


gggcgaggtg 


gcaactgaca 


gtaaaccccg 


cgtctgggtg 


ctggatttta 


2940 


aaggcagcat 


ggacgcccat 


gaagtgaact 


cgctacgtga 


agagataacg 


gctgtactcg 


3000 


cagcattcaa 


acegcaggat 


caggttgtgc 


tccgtctgga 


aagccctggt 


ggcatggtgc 


3060 
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atggttacgg 


gctggcggct 


tcgcaactgc 


agcgtctgcg 


cgataaaaac 


attcctttaa 


3120 


ctgttacggt 


agacaaagtc 


gctgccagcg 


gcggttacat 


gatggcctgt 


gtggcggaca 


3180 


aaattgtttc 


cgcaccgttt 


gctattgtgg 


gttccattgg 


cgtggtggcg 


caaatgccca 


3240 


actttaaccg 


cttcctgaaa 


agcaaagata 


ttgatatcga 


actgcacact 


gccgggcagt 


3300 


ataagcgcac 


gctgacgttg 


ctgggtgaaa 


ataccgaaga 


agggcgggag 


aaattccgcg 


3360 


aagagttgaa 


cgaaacgcat 


cagttgttta 


aagattttgt 


gaagcgtatg 


cgtccttctc 


3420 


tggatattga 


acaggtggca 


acgggtgaac 


actggtacgg 


acaacaggcg 


gtagagaaag 


3480 


gcctggttga 


tgaaatcaac 


accagtgatg 


aagttattct 


tagcctgatg 


gaaggccgtg 


3540 


aagtggtcaa 


tgtacgctat 


atgcagcgta 


aacgactcat 


tgaccgattc 


accggcagcg 


3600 


cggcagagag 


cgccgatcga 


ttgttgctac 


gctggtggca 


gcggggtcaa 


aagccattga 


3660 


tgtaaaagac 


aaacgcgagg 


ctaagacctc 


gcgttttgct 


ttaatcaacc 


agatgatatt 


3720 


tttctgaaag 


cacatgggcc 


aggtgtttga 


acatattaaa 


caccgcggtg 


cttttggctg 


3780 


ttggcaatcc 


ttgttcatct 


aaaaagtagt 


cgccggtaaa 


taccagcacg 


ccattacgct 


3840 


gcgtgacgcc 


ggtggcttca 


atccctgcga 


gcgtatcctc 


atgctcacga 


atgattttgt 


3900 


tggcctcttt 


caacagcgtt 


tcgcggtcga 


tgggttgtgt 


ctctttgttc 


attatttact 


3960 


ccttaaacaa 


ggacattagt 


ctacgccagg 


catggcttgc 


agacaaatat 


accacgctgg 


4020 


tggcaagagc 


gccttactgg 


caactttgga 


ttttgcatgc 


taataaagtt 


gcgtatcgga 


4080 


ttttatcagg 


tacagtgtga 


cgctttcgtc 


aatctggcaa 


tagatttgct 


tgacattcga 


4140 


ccaaaattcc 


gtcgtgctat 


agcgcctgta 


ggccaagacc 


tgttaactca 


gtcacctgaa 


4200 


ttttcgtgaa 


cagagtcacg 


acaaggggtt 


gatatccgca 


gagagcgagt 


ccatatcggt 


4260 


aactcgttgc 


cagtggaagg 


tttatcaacg 


tgcgacgcat 


tcctggaaga 


atcaaattag 


4320 


gtaaggtgaa 


tatgggtaaa 


gctcttgtca 


tcgttgagtc 


cccggcaaaa 


gccaaaacga 


4380 


tcaacaagta 


tctgggtagt 


gactacgtgg 


tgaaatccag 


cgtcggtcac 


atccgcgatt 


4440 


tgccgaccag 


tggctcagct 


gccaaaaaga 


gtgccgactc 


tacctccacc 


aagacggcta 


4500 


aaaagcctaa 


aaaggatgaa 


cgtggcgctc 


tcgtcaaccg 


tatgggggtt 


gacccgtggc 


4560 


acaat tggga 


ggcgcactat 


gaagtgttgc 


ctggtaaaga 


gaaggtcgtc 


tctgaactga 


4620 


aacaactggc 


tgaaaaagcc 


gaccacatct 


atctcgcaac 


cgaccttgac 


cgcgaagggg 


4680 


aagccattgc 


atggcacctg 


cgggaagtga 


ttgggggtga 


tgatgcgcgc 


tatagccgag 


4740 


tggtgtttaa 


cgaaattact 


aaaaacgcga 


tccgccaggc 


atttaacaaa 


ccgggtgagc 


4800 
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tgaatattga 


tcgtgttaat 


gcccagcagg 


cgcgtcgctt 


tatggacege 


gtggtggggt 


4860 


atatggtttc 


gccgctgcta 


tggaaaaaga 


tcgctcgtgg 


cctgtctgcc 


ggtcgtgtgc 


4920 


agtcggtggc 


ggttcgcctg 


gtggtcgagc 


gtgagcgtga 


aattaaagcg 


ttcgtgccgg 


4980 


aagagttctg 


ggaagtcgat 


gccagcacga 


ccacgccatc 


tggtgaagcg 


ttggcgttac 


5040 


aggtgactca 


tcagaacgac 


aaaccgttcc 


gtccggtcaa 


caaagaacaa 


actcaggctg 


5100 


cggtaagtct 


gctggaaaaa 


gcgcgctaca 


gcgtgctgga 


aegtgaagae 


aaaccgacaa 


5160 


ccagtaaacc 


tggcgctcct 


tttattacct 


ctacgctgca 


acaagctgcc 


agcacccgtc 


5220 


ttggatttgg 


cgtgaaaaaa 


accatgatga 


tggcgcagcg 


tttgtatgaa 


gcaggctata 


5280 


tcacttacat 


gcgtaccgac 


tccactaacc 


tgagtcagga 


cgcggtaaat 


atggttcgcg 


5340 


gttatatcag 


cgataatttt 


ggtaagaaat 


atetgeegga 


aagtccgaat 


cagtacgcca 


5400 


gcaaagaaaa 


ctcacaggaa 


gcgcacgaag 


cgattcgtcc 


ttctgacgtc 


aatgtgatgg 


5460 


cggaatcgct 


gaaggatatg 


gaagcagatg 


cgcagaaact 


gtaccagtta 


atctggcgtc 


5520 


agttcgttgc 


ctgccagatg 


accccagcga 


aatatgactc 


cacgacgctg 


accgttggtg 


5580 


cgggcgattt 


ccgcctgaaa 


gcacgcggtc 


gtattttgcg 


ttttgatggc 


tggacaaaag 


5640 


tgatgcctgc 


gttgcgtaaa 


ggcgatgaag 


ategcatett 


accagcagtt 


aataaaggcg 


5700 


atgctctgac 


gctcgttgaa 


cttacaccag 


cccagcactt 


taccaagccg 


ccagcccgtt 


5760 


tcagtgaagc 


atcgctggtt 


aaagagctgg 


aaaaacgegg 


tateggtegt 


ccgtctacct 


5820 


atgcgtcgat 


catttcgacc 


attcaggatc 


gtggctacgt 


gcgagtagaa 


aatcgtcgtt 


5880 


tctatgcgga 


aaaaatgggc 


gaaategtea 


ccgatcgcct 


tgaagaaaat 


ttccgcgagt 


5940 


taatgaacta 


cgactttacc 


gcgcagatgg 


aaaacagect 


cgaccaggtg 


gcaaatcacg 


6000 


aagcagagtg 


gaaagctgta 


ctggatcact 


tettctegga 


tttcacccag 


cagttagata 


6060 


aagctgaaaa 


agatceggaa 


gagggtggta 


tgcgcccgaa 


ccagatggtt 


ctgaccagca 


6120 


ttgactgccc 


gacttgtggt 


cgcaaaatgg 


ggattegcac 


agcgagcacc 


ggggtattcc 


6180 


ttggctgttc 


tggctatgcg 


ctgccgccga 


aagagcgttg 


caaaaccacc 


attaacctgg 


6240 


t" rrpTTrrr^ a p p\ 

Lui ci cx a cx 




p p\ c rrt* ncf' n rt 

ClaL-y LUL. LUU 


cl ci y y y cx cx^-x cx 


i_ w *. i_ y cx cx cx l- v_- 


pipicncnctnc 

CX d L- VwJ v ^ k^, i — v_j 


6300 


gcgcaaaacg 


tcgttgcccg 


aaatgeggea 


cggcgatgga 


cagctatctc 


atcgatccga 


6360 


aacgtaagtt 


gcatgtctgt 


ggtaataacc 


caacctgcga 


eggttacgag 


atcgaagagg 


6420 


gcgaattccg 


cattaaaggt 


tatgaeggee 


cgatcgttga 


gtgtgaaaaa 


tgtggctctg 


6480 
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aaatgcacct 


gaaaatgggg 


cgtttcggta 


aaaacacacg 


taagatttta 


cgtaacggcg 


cattacctga 


gctgccgtgc 


gaaaaatcag 


ccggtgtgtt 


cctggctgcc 


aacactttcc 


tggaagagct 


ttatcgcttc 


cgcgaccgtc 


cgccacagca 


ggatccggaa 


ggtaataaga 


agcaatatgt 


ctcttcggaa 


aaagacggaa 


atggcaaatg 


ggttgaagga 


aaaaaataac 


gggtcgcgaa 


agcggccctt 


ttttattgca 


ggctataaat 


gatatagtgg 


ttatagttag 


acccgccagg 


tgtgacgaaa 


aaacgatgtt 


gaaattacaa 


caacttcgct 


atattgttga 


aacagcggaa 


ggactttaca 


catcacaacc 


agacgagcta 


ggcattcaaa 


ttttttcccg 


agcagggcaa 


gaaataattc 


gtatcgctcg 


atcggttgcc 


ggagagcaca 


cctggccgga 


tacccaggca 


cgctacgcat 


taccaaacgt 


cgtttctttg 


catatgcacc 


agggctcgcc 


caatgctgat 


t tcgctatcg 


ccacagaagc 


accgtgctac 


cactggaatc 


gggctattgt 


aaaagccatt 


accattgaag 


aactggcgca 


taccggacgt 


tcagaactgg 


atactgcctt 


tttcacggca 


acggatgctg 


acgtcattaa 


ggtcattgcc 


agcatggcgg 


tggatccggt 


tcacgatatc 


ttcagccaca 


gtacaaccaa 


cagttatatg 


tatgatttca 


ttcagcgttt 


tgcggctgtc 


gcattgcgct 


ctaatgaaga 


gccggaaaaa 


taatttcttg 


cgttattttc 


tatattctct 


tttgttactt 


atttctatac 



aatacatggc ctgcaccaac gaagagtgta 6540 
aagtggcacc accgaaagaa gatccggtgc 6600 
atgcttattt cgtgctgcgt gacggtgctg 6660 
cgaaatcgcg tgaaacgcgt gcgccactgg 6720 
tgccggaaaa actgcgttat ctggccgatg 6780 
ccatggttcg ctttagccgt aaaaccaaac 6840 
aggcgactgg ctggtcagca ttttatgttg 6900 
ctttaattct gtcaggtttt tataaacaaa 6960 
tattattttt tcttcacacc tatacactaa 7020 
cacctttttt attattaaat cgtattagtc 7080 
ctgatggcgt ctaagtggat ggtttaacat 7140 
ggtggtcaat cataacctga atgtctcatc 7200 
cgggatcagt aaacaagtca gaatgctgga 7260 
aagcggcaag cacctgacgc aggtaacgcc 7320 
cgaagtcctg tcgaaagtcg atgccataaa 7380 
taaaggttca ctgtatatcg ccaccacgca 7440 
catcaaaggc tttattgagc gttatcctcg 7500 
gacacaaatt gctgatgccg tctctaaagg 7560 
gctgcatctg tatgaagatt tagtgatgtt 7 620 
agtcactccg gatcacccgc tggcaggcaa 7680 
atatccgttg gtgacatata ccttcggctt 7740 
taatcgcgca gggttaacgc cgcgtatcgt 7800 
aacttacgtc cggttagggc tgggggtagg 7860 
cgccgatccc gaccttgtgc gtgttgatgc 7920 
aattggtttt cgccgtagta ctttcttgcg 7980 
tgcaccgcat ttaacgcgtg atgtcgttga 8040 
aattgaggtc atgtttaaag atataaaact 8100 
ggcacctttt atgtagcgaa ggtgccggaa 8160 
cgtgcacaat atttttatcc ctcatattta 8220 
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tagggtaaat tacctgtaaa gtagtgtcta attacccgcc tcgcaaactc cagttttcaa 8280 

atatctattt caggtcaaaa gattgaatta ttcactggag acgattcgta aattcgctgg 8340 

atttttgact aaagtttctt taggatttgt ctcatcgtat gattaattac accaatcgtt 8400 

caacgtcttg ctgataagtg atggcgatta tatgaggtta gcaatgcctt ctggaaatca 84 60 

ggaaccccgc cgcgatcctg aattaaaacg taaagcctgg ctggcggttt ttcttggttc 8520 

tgcacttttc tgggtggttg tcgcactgct gatttggaaa gtgtggggat aactatggtc 8580 

ggtcaggagc aactggagtc gtcaccatta tgccagcata gtgacaatga aacagaaacg 8640 

aaacgggaat gttccgtcgt tattccagac gactggcaac taacatcgca gcagcaagcc 8700 

tttatagaac tgtttgctga agatgatcag ccgaaacaat aattatcatc attcttatta 8760 

cccattttta atgaattaaa gggcttttaa tacaccgcag caataacagc ttgagttatc 8820 

tcaacacaaa ataataaccg ttaagggtgt agcctatgat caacacaaat atgaaatatt 8880 

ggtcctggat gggcgcgttt tctctgtcga tgctcttctg ggccgaactc ctctggatca 8940 

ttactcactg atccttgacc ccgctgcggc ggggttgtca tttgctttgc cacaaggttt 9000 

ctcctctttt atcaatttgg gttgttatca aatcgttacg cgatgtttgt gttatcttta 9060 

atattcaccc tgaagagaat cagggcttcg caaccctgtc attaaggagg agct atg 9117 

Met 



teg tea acc eta cga gaa gec agt aag gac acg ttg cag gec aaa gat 9165 

Ser Ser Thr Leu Arg Glu Ala Ser Lys Asp Thr Leu Gin Ala Lys Asp 

5 10 15 

aaa act tac cac tac tac age ctg ccg ctt get get aaa tea ctg ggc 9213 

Lys Thr Tyr His Tyr Tyr Ser Leu Pro Leu Ala Ala Lys Ser Leu Gly 

20 25 30 



gat ate acc cgt eta ccc aag tea etc aaa gtt ttg etc gaa aac ctg 
Asp He Thr Arg Leu Pro Lys Ser Leu Lys Val Leu Leu Glu Asn Leu 
35 40 45 



9261 



ctg cgc tgg cag gat ggt aac teg gtt acc gaa gag gat ate cac gcg 9309 
Leu Arg Trp Gin Asp Gly Asn Ser Val Thr Glu Glu Asp He His Ala 
50 55 60 65 

ctg gca gga tgg ctg aaa aat gec cat get gac cgt gaa att gec tac 9357 
Leu Ala Gly Trp Leu Lys Asn Ala His Ala Asp Arg Glu He Ala Tyr 
70 75 80 

cgc ccg gca agg gtg ctg atg cag gac ttt acc ggc gta cct gec gtt 9405 
Arg Pro Ala Arg Val Leu Met Gin Asp Phe Thr Gly Val Pro Ala Val 
85 90 95 
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gtt gat ctg gcg gca atg cgc gaa gcg gtt aaa cgc etc ggc ggc gat 9453 
Val Asp Leu Ala Ala Met Arg Glu Ala Val Lys Arg Leu Gly Gly Asp 
100 105 110 

act gca aag gtt aac ccg etc tea ccg gtc gac ctg gtc att gac cac 9501 
Thr Ala Lys Val Asn Pro Leu Ser Pro Val Asp Leu Val He Asp His 
115 120 125 

teg gtg ace gtc gat cgt ttt ggt gat gat gag gca ttt gaa gaa aac 
Ser Val Thr Val Asp Arg Phe Gly Asp Asp Glu Ala Phe Glu Glu Asn 
130 135 140 145 

gta cgc ctg gaa atg gag cgc aac cac gaa cgt tat gtg ttc ctg aaa 
Val Arg Leu Glu Met Glu Arg Asn His Glu Arg Tyr Val Phe Leu Lys 
150 155 160 

tgg gga aag caa gcg ttc agt egg ttt age gtc gtg ccg cca ggc aca 
Trp Gly Lys Gin Ala Phe Ser Arg Phe Ser Val Val Pro Pro Gly Thr 
p 165 170 175 

|S ggc att tgc cat cag gtt aac etc gaa tat etc ggc aaa gca gtg tgg 
$% Gly He Cys His Gin Val Asn Leu Glu Tyr Leu Gly Lys Ala Val Trp 
180 185 190 

:!} agt gaa ttg cag gac ggt gaa tgg att get tat ccg gat aca etc gtt 9741 
CHi Ser Glu L eu Gin Asp Gly Glu Trp He Ala Tyr Pro Asp Thr Leu Val 



195 200 205 

ggt act gac teg cac acc acc atg ate aac ggc ctt ggc gtg ctg ggg 
Gly Thr Asp Ser His Thr Thr Met He Asn Gly Leu Gly Val Leu Gly 
210 215 220 225 

tgg ggc gtt ggt ggg ate gaa gca gaa gee gca atg tta ggc cag ccg 
Trp Gly Val Gly Gly He Glu Ala Glu Ala Ala Met Leu Gly Gin Pro 
230 235 240 

gtt tec atg ctt ate ccg gat gta gtg ggc ttc aaa ctt acc gga aaa 
Val Ser Met Leu He Pro Asp Val Val Gly Phe Lys Leu Thr Gly Lys 
245 250 255 

tta cgt gaa ggt att acc gec aca gac ctg gtt etc act gtt acc caa 
Leu Arg Glu Gly He Thr Ala Thr Asp Leu Val Leu Thr Val Thr Gin 
260 265 270 

atg ctg cgc aaa cat ggc gtg gtg ggg aaa ttc gtc gaa ttt tat ggt 
Met Leu Arg Lys His Gly Val Val Gly Lys Phe Val Glu Phe Tyr Gly 
275 280 285 

gat ggt ctg gat tea eta ccg ttg gcg gat cgc gee acc att gee aat 
Asp Gly Leu Asp Ser Leu Pro Leu Ala Asp Arg Ala Thr He Ala Asn 
290 295 300 305 

atg teg cca gaa tat ggt gec acc tgt ggc ttc ttc cca ate gat get 
Met Ser Pro Glu Tyr Gly Ala Thr Cys Gly Phe Phe Pro He Asp Ala 
310 315 320 

gta acc etc gat tac atg cgt tta age ggg cgc age gaa gat cag gtc 



9549 



9597 



9645 



9693 



9789 



9837 



9885 



9933 



9981 



10029 



10077 



10125 
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Val Thr Leu Asp Tyr Met Arg Leu Ser Gly Arg Ser Glu Asp Gin Val 
325 330 335 

gag ttg gtc gaa aaa tat gcc aaa gcg cag ggc atg tgg cgt aac ccg 10173 
Glu Leu Val Glu Lys Tyr Ala Lys Ala Gin Gly Met Trp Arg Asn Pro 
340 345 350 



ggc gat gaa cca att ttt acc agt acg tta gaa ctg gat atg aat gac 
Gly Asp Glu Pro He Phe Thr Ser Thr Leu Glu Leu Asp Met Asn Asp 
355 360 365 

gtt gaa gcg age ctg gca ggg cct aaa cgc cca cag gat cgc gtt gca 
Val Glu Ala Ser Leu Ala Gly Pro Lys Arg Pro Gin Asp Arg Val Ala 
370 375 380 385 

ctg ccc gat gta cca aaa gca ttt gcc gcc agt aac gaa ctg gaa gtg 
Leu Pro Asp Val Pro Lys Ala Phe Ala Ala Ser Asn Glu Leu Glu Val 
390 395 400 

aat gcc acg cat aaa gat cgc cag ccg gtc gat tat gtt atg aac gga 
Asn Ala Thr His Lys Asp Arg Gin Pro Val Asp Tyr Val Met Asn Gly 
405 410 415 



aaa gcg aaa ctg aca ccg tat etc gac gaa ctg ggg ttt aac ctt gtg 
Lys Ala Lys Leu Thr Pro Tyr Leu Asp Glu Leu Gly Phe Asn Leu Val 
485 490 495 

gga tac ggt tgt acc acc tgt att ggt aac tct ggg ccg ctg ccc gat 
Gly Tyr Gly Cys Thr Thr Cys He Gly Asn Ser Gly Pro Leu Pro Asp 
500 505 510 

cct ate gaa acg gca ate aaa aaa age gat tta acc gtc ggt gcg gtg 
Pro He Glu Thr Ala He Lys Lys Ser Asp Leu Thr Val Gly Ala Val 
515 520 525 

ctg tec ggc aac cgt aac ttt gaa ggc cgt ate cat ccg ctg gtt aaa 
Leu Ser Gl* Asn Arg Asn Phe Glu Gly Arg He His Pro Leu Val Lys 
530 535 540 545 

act aac tgc ctg gcc teg ccg ccg ctg gtg gtt gcc tat gcg ctg gcg 
Thr Asn Trp Leu Ala Ser Pro Pro Leu Val Val Ala Tyr Ala Leu Ala 



10221 



10269 



10317 



10365 



cat cag tat cag tta cct gat ggc get gtg gtc att get gcg ata acc 10413 
His Gin Tyr Gin Leu Pro Asp Gly Ala Val Val He Ala Ala He Thr 
420 425 430 



10509 



teg tgc acc aac acc tct aac cca agt gtg ctg atg gcc gca ggc ttg 10461 
Ser Cys Thr Asn Thr Ser Asn Pro Ser Val Leu Met Ala Ala Gly Leu 
435 440 445 

ctg gcg aaa aaa gcc gta act ctg ggc etc aag egg caa cca tgg gtc 
Leu Ala Lys Lys Ala Val Thr Leu Gly Leu Lys Arg Gin Pro Trp Val 
450 455 460 465 

aaa gcg teg ctg gca ccg ggt teg aaa gtc gtt tct gat tat ctg gca 10557 
Lys Ala -Ser Leu Ala Pro Gly Ser Lys Val Val Ser Asp Tyr Leu Ala 
470 475 480 



10605 



10653 



10701 



10749 



10797 
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550 555 560 

gga aat atg aat ate aac ctg get tct gag cct ate ggc cat gat cgc 
Gly Asn Met Asn He Asn Leu Ala Ser Glu Pro He Gly His Asp Arg 
565 570 575 

aaa ggc gat ccg gtt tat ctg aaa gat ate tgg cca teg gca caa gaa 
Lys Gly Asp Pro Val Tyr Leu Lys Asp He Trp Pro Ser Ala Gin Glu 
580 585 590 

att gee cgt gcg gta gaa caa gtc tec aca gaa atg ttc cgc aaa gag 
He Ala Arg Ala Val Glu Gin Val Ser Thr Glu Met Phe Arg Lys Glu 
595 600 605 

tac gca gaa gtt ttt gaa ggc aca gca gag tgg aag gga att aac gtc 
Tyr Ala Glu Val Phe Glu Gly Thr Ala Glu Trp Lys Gly He Asn Val 
610 615 620 625 

aca cga tec gat ace tac ggt tgg cag gag gac tea ace tat att cgc 
Thr Arg Ser Asp Thr Tyr Gly Trp Gin Glu Asp Ser Thr Tyr He Arg 
630 635 640 

tta teg cct ttc ttt gat gaa atg cag gca aca cca gca cca gtg gaa 
Leu Ser Pro Phe Phe Asp Glu Met Gin Ala Thr Pro Ala Pro Val Glu 
645 650 655 



690 



695 700 ^05 



gec aat att cgc ate cgt aat gaa atg gtg cct ggc gtt gaa ggg ggg 
Ala Asn He Arg He Arg Asn Glu Met Val Pro Gly Val Glu Gly Gly 
725 730 735 



10845 



10893 



10941 



10989 



11037 



11085 



gat att cac ggt gcg egg ate etc gca atg ctg ggg gat tea gtc acc 11133 
Asp He His Gly Ala Arg He Leu Ala Met Leu Gly Asp Ser Val Thr 
660 665 670 
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act gac cat ate tct ccg gcg ggc agt att aag ccc gac age cca gcg 
Thr Asp His He Ser Pro Ala Gly Ser He Lys Pro Asp Ser Pro Ala 
675 680 685 

ggt cga tat eta caa ggt egg ggt gtt gag cga aaa gac ttt aac tec 11229 
Gly Arg Tyr Leu Gin Gly Arg Gly Val Glu Arg Lys Asp Phe Asn Ser 



tac ggt teg egg cgt ggt aac cat gaa gtg atg atg cgc ggc acc ttc 11277 
Tyr Gly Ser Arg Arg Gly Asn His Glu Val Met Met Arg Gly Thr Phe 
710 715 720 



11325 



atg acg egg cat tta cct gac age gac gta gtc tct att tat gat get 11373 
Met Thr Arg His Leu Pro Asp Ser Asp Val Val Ser He Tyr Asp Ala 
740 745 750 

gcg atg cgc tat aag cag gag caa acg ccg ctg gcg gtg att gec ggg 11421 
Ala Met Arg Tyr Lys Gin Glu Gin Thr Pro Leu Ala Val He Ala Gly 
755 " 760 765 

aaa gag tat gga tea ggc tec agt cgt gac tgg gcg gca aaa ggt ccg 114 69 
Lys Glu Tyr Gly Ser Gly Ser Ser Arg Asp Trp Ala Ala Lys Gly Pro 
770 775 780 785 
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cgt ctg ctt ggt att cgt gtg gtg att gcc gaa teg ttt gaa cga att 11517 
Arg Leu Leu Gly He Arg Val Val He Ala Glu Ser Phe Glu Arg He 
790 795 800 

cac cgt teg aat tta att ggc atg ggc ate ctg ccg ctg gaa ttt ccg 11565 
His Arg Ser Asn Leu He Gly Met Gly He Leu Pro Leu Glu Phe Pro 
805 810 815 

caa ggc gta acg cgt aaa acg tta ggg eta acc ggg gaa gag aag att 11613 
Gin Gly Val Thr Arg Lys Thr Leu Gly Leu Thr Gly Glu Glu Lys He 
820 825 830 

gat att ggc gat ctg caa aac eta caa ccc ggc gcg acg gtt ccg gtg 11661 
Asp He Gly Asp Leu Gin Asn Leu Gin Pro Gly Ala Thr Val Pro Val 
835 840 845 

acg ctt acg cgc gcg gat ggt age cag gaa gtc gta ccc tgc cgt tgt 11709 
Thr Leu Thr Arg Ala Asp Gly Ser Gin Glu Val Val Pro Cys Arg Cys 
850 855 860 865 

cgt ate gac acc gcg acg gag ttg acc tac tac cag aac gac ggc att 11757 
Arg He Asp Thr Ala Thr Glu Leu Thr Tyr Tyr Gin Asn Asp Gly He 
870 875 880 

ttg cat tat gtc att cgt aat atg ttg aag taa caactatttg ettgeeggtt 11810 
Leu His Tyr Val He Arg Asn Met Leu Lys 
885 890 

attttgette eggcaagcaa atgaattaca caatgeaaga 11850 



<210> 47 
<211> 891 
<212> PRT 

<213> Escherichia coli 
<400> 47 

Met Ser Ser Thr Leu Arg Glu Ala Ser Lys Asp Thr Leu Gin Ala Lys 
15 10 15 

Asp Lys Thr Tyr His Tyr Tyr Ser Leu Pro Leu Ala Ala Lys Ser Leu 
20 25 30 

Gly Asp He Thr Arg Leu Pro Lys Ser Leu Lys Val Leu Leu Glu Asn 
35 40 45 



Leu Leu Arg Trp Gin Asp Gly Asn 
50 55 

Ala Leu Ala Gly Trp Leu Lys Asn 
65 70 

Tyr Arg Pro Ala Arg Val Leu Met 
85 

Val Val Asp Leu Ala Ala Met Arg 



Ser Val Thr Glu Glu Asp He His 
60 

Ala His Ala Asp Arg Glu He Ala 
75 80 

Gin Asp Phe Thr Gly Val Pro Ala 
90 95 

Glu Ala Val Lys Arg Leu Gly Gly 
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100 



105 



110 



Asp Thr Ala Lys Val Asn Pro Leu Ser Pro Val Asp Leu Val He Asp 
115 120 125 

His Ser Val Thr Val Asp Arg Phe Gly Asp Asp Glu Ala Phe Glu Glu 
130 135 140 

Asn Val Arg Leu Glu Met Glu Arg Asn His Glu Arg Tyr Val Phe Leu 
145 150 155 160 

Lys Trp Gly Lys Gin Ala Phe Ser Arg Phe Ser Val Val Pro Pro Gly 
165 170 175 

Thr Gly He Cys His Gin Val Asn Leu Glu Tyr Leu Gly Lys Ala Val 
180 185 190 

Trp Ser Glu Leu Gin Asp Gly Glu Trp He Ala Tyr Pro Asp Thr Leu 
195 200 205 

Val Gly Thr Asp Ser His Thr Thr Met He Asn Gly Leu Gly Val Leu 
210 215 220 

Gly Trp Gly Val Gly Gly He Glu Ala Glu Ala Ala Met Leu Gly Gin 
225 230 235 240 

Pro Val Ser Met Leu He Pro Asp Val Val Gly Phe Lys Leu Thr Gly 
245 250 255 

Lys Leu Arg Glu Gly He Thr Ala Thr Asp Leu Val Leu Thr Val Thr 
260 265 270 

Gin Met Leu Arg Lys His Gly Val Val Gly Lys Phe Val Glu Phe Tyr 
275 280 285 

Gly Asp Gly Leu Asp Ser Leu Pro Leu Ala Asp Arg Ala Thr He Ala 
290 295 300 

Asn Met Ser Pro Glu Tyr Gly Ala Thr Cys Gly Phe Phe Pro He Asp 
305 310 315 320 

Ala Val Thr Leu Asp Tyr Met Arg Leu Ser Gly Arg Ser Glu Asp Gin 
325 330 335 

Val Glu Leu Val Glu Lys Tyr Ala Lys Ala Gin Gly Met Trp Arg Asn 
340 345 350 

Pro Gly Asp Glu Pro He Phe Thr Ser Thr Leu Glu Leu Asp Met Asn 
355 360 365 

Asp Val Glu Ala Ser Leu Ala Gly Pro Lys Arg Pro Gin Asp Arg Val 
370 375 380 

Ala Leu Pro Asp Val Pro Lys Ala Phe Ala Ala Ser Asn Glu Leu Glu 
385 390 395 400 

Val Asn Ale Thr His Lys Asp Arg Gin Pro Val Asp Tyr Val Met Asn 



'pi i 
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405 410 415 

Gly His Gin Tyr Gin Leu Pro Asp Gly Ala Val Val He Ala Ala He 
420 425 430 

Thr Ser Cys Thr Asn Thr Ser Asn Pro Ser Val Leu Met Ala Ala Gly 
435 440 445 

Leu Leu Ala Lys Lys Ala Val Thr Leu Gly Leu Lys Arg Gin Pro Trp 
450 455 460 

Val Lys Ala Ser Leu Ala Pro Gly Ser Lys Val Val Ser Asp Tyr Leu 
465 470 475 480 

Ala Lys Ala Lys Leu Thr Pro Tyr Leu Asp Glu Leu Gly Phe Asn Leu 
485 490 495 

Val Gly Tyr Gly Cys Thr Thr Cys He Gly Asn Ser Gly Pro Leu Pro 
500 505 510 

Asp Pro He Glu Thr Ala He Lys Lys Ser Asp Leu Thr Val Gly Ala 
515 520 525 

Val Leu Ser Gly Asn Arg Asn Phe Glu Gly Arg He His Pro Leu Val 
530 535 540 

Lys Thr Asn Trp Leu Ala Ser Pro Pro Leu Val Val Ala Tyr Ala Leu 
545 550 555 560 

Ala Gly Asn Met Asn He Asn Leu Ala Ser Glu Pro He Gly His Asp 
565 570 575 

Arg Lys Gly Asp Pro Val Tyr Leu Lys Asp He Trp Pro Ser Ala Gin 
580 585 590 

Glu He Ala Arg Ala Val Glu Gin Val Ser Thr Glu Met Phe Arg Lys 
595 600 605 

Glu Tyr Ala Glu Val Phe Glu Gly Thr Ala Glu Trp Lys Gly He Asn 
610 615 620 

Val Thr Arg Ser Asp Thr Tyr Gly Trp Gin Glu Asp Ser Thr Tyr He 
625 630 635 640 

Arg Leu Ser Pro Phe Phe Asp Glu Met Gin Ala Thr Pro Ala Pro Val 
645 650 655 

Glu Asp He His Gly Ala Arg He Leu Ala Met Leu Gly Asp Ser Val 
660 665 670 

Thr Thr Asp His He Ser Pro Ala Gly Ser He Lys Pro Asp Ser Pro 
675 680 685 

Ala Gly Arg Tyr Leu Gin Gly Arg Gly Val Glu Arg Lys Asp Phe Asn 
690 695 700 



Ser Tyr Gly Ser Arg Arg Gly Asn His Glu Val Met Met Arg Gly Thr 



211 



705 710 715 720 

Phe Ala Asn lie Arg lie Arg Asn Glu Met Val Pro Gly Val Glu Gly 
725 730 735 

Gly Met Thr Arg His Leu Pro Asp Ser Asp Val Val Ser lie Tyr Asp 
740 745 750 

Ala Ala Met Arg Tyr Lys Gin Glu Gin Thr Pro Leu Ala Val He Ala 
755 760 765 

Gly Lys Glu Tyr Gly Ser Gly Ser Ser Arg Asp Trp Ala Ala Lys Gly 
770 775 780 

Pro Arg Leu Leu Gly He Arg Val Val He Ala Glu Ser Phe Glu Arg 
785 790 795 800 

He His Arg Ser Asn Leu He Gly Met Gly He Leu Pro Leu Glu Phe 
805 810 815 

Pro Gin Gly Val Thr Arg Lys Thr Leu Gly Leu Thr Gly Glu Glu Lys 
820 825 830 

He Asp He Gly Asp Leu Gin Asn Leu Gin Pro Gly Ala Thr Val Pro 
835 840 845 

Val Thr Leu Thr Arg Ala Asp Gly Ser Gin Glu Val Val Pro Cys Arg 
850 855 860 

Cys Arg He Asp Thr Ala Thr Glu Leu Thr Tyr Tyr Gin Asn Asp Gly 
865 870 875 880 

He Leu His Tyr Val He Arg Asn Met Leu Lys 
885 890 



<210> 48 
<211> 10466 
<212> DNA 

<213> Escherichia coli 
<400> 48 

actatttgct tgccggttat tttgcttccg gcaagcaaat gaattacaca atgcaagagg 60 
gttatttgtt cagcaaatgg cccattttct cggctttggt atcgagataa tgttcgttat 120 
tggggttacg acctacaatc aatggtacgc gttcaacaat attaatccct gcttcggtca 180 
gaatttcgac ttttttcggg ttattggtta acaagcggac ttcattgacg ccaaggagtt 240 
tgaacatatc agcgcaaaga gtgaagtcgc gctcatcagc ggcgaagcct aactggtggt 300 
tagcctctac ggtatcgtaa ccttgatcct gcagtgcgta agcgcggatt ttattcagca 360 
gaccaatgtt acgaccttcc tgacggtgat acagcaaaat accacggcct tcctcggcaa 420 
tttgcgtcaa tgccgcttcg agctggaagc cacaatcgca gcgcaagctg aacagggcgt 480 



212 



caccggtcag acattcggaa tggacgcgcg 
catagactag cgcgacatga tcgtgtccgg 
aatcgcccca tggggttggc agtttggctt 
ccagataatg ctggttctgt attggcttat 
cacgacgcgt cgatcgttca cggaatggca 
ttttcagtta tgattgtggg acttatcaaa 
gtaccgcagt gggagctgca ctattgcttg 
ggcgttggca acctggagaa caaagttggc 
ctgtcaccca gccctggggc gtcattacac 
gtctgcgttt tcgcattaag gctgcctttg 
ttgtgggaca aggcgttaaa tcctggatca 
ttatctggct ggaaaaaaca catcatattc 
cagaacgcgg aaatctagtg aaagaacagt 
tgcgttcaca ctggcagaaa gagacggggt 
ctgccagttg ggcactgctg gccgttggtt 
ttgctatctt gctggtctgg gcaacgggag 
attggccacg cgatctggta gtagctacgt 
cgtggcttgc gcaacgaatt tgtgggccat 
tagcgcaacg agaacaagaa agttaacgct 
atcaacaatg cgtgtggatg ccatttcgca 
attgcggtaa gttgaccata atttattcgc 
tatttactca ttttcttact ggtgttagcg 
cagaacgatc aacaggtgac gtttaattat 
acattgctgg cggtattgtt tgctgcgggg 
ttctggctgc gagttcgtgt ttccctggcg 
aaccagcttt cacccgcgac tgacgtggct 
taactttcta tgctggagtt gttgtttctg 
tatatgggcc gcagaagtgc gcaacaaaac 



caagtaccgg ggtatgcccg gaaatatcgc 540 
ttgccagttc ttcaaatccc accatcagga 600 
ctgccacacg tttaagctgc atgaaattct 660 
tttgccataa cgagaagggg ttcacctaat 720 
caaatctgtc aatttttcct ggaactggcg 780 
aaggagaggc catgcgttcg attgccagac 840 
tcatgccagt agccgtatgg atttctggct 900 
tactaaaagc ggctttttgg gttactgaaa 960 
atttgatttt attcggctgg tttctctggt 1020 
tattatttgc cattctggcg gccgcaatcc 1080 
aagacaaagt ccaggaacca cgaccttttg 1140 
cggttgatga gttctacact ttaaagcgag 1200 
tggctgaaga gaaaaatatc ccacaatatt 1260 
ttgcctttcc ttccggtcac acgatgtttg 1320 
tgctgtggcc gcgtcggcga acgttaacca 1380 
tcatgggaag ccgcctgctg ctcgggatgc 1440 
tgatttcgtg ggcgctggtg gcggtggcaa 1500 
taacaccacc tgcggaagaa aatcgcgaaa 1560 
ggttgatttt ccgaatttag cccttaaatc 1620 
gacggcgcga aaatggtact ttaaagggct 1680 
tctaaccaca taacgggaag taatgtgaaa 1740 
atcttcgtga tttcggtcac gttgggtgcg 1800 
ctgttagcgc aaggggagta ccgtatttcc 1860 
tttgctatcg gttggttgat ttgtggcctg 1920 
cgcgctgaac gtaaaataaa gcgactggaa 1980 
gtagtgccgc actcgtcagc ggcgaaggaa 2040 
cttttgcctg tagccgctgc ctatggctgg 2100 
aagcaagatg aagccaaccg cttgtcgcgt 2160 
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gattacgtag 


cgggggttaa 


cttcctgctt 


tttctcgata 


tgcttaaaga 


ggatacaggc 


ctgttccgtt 


cgcgtggcga 


agttgatcgc 


agcgcctcgc 


tgacctatga 


acagcgtctg 


atggccgccg 


ggttatatga 


ccgcgcggaa 


gacttccgca 


ttggcgcgct 


gcaacagttg 


cagaaagcaa 


ttgatgttgc 


cgaacgcctg 


gaaattgccc 


a tttctactg 


tgagttagcc 


cgtgccatga 


ccttgctaaa 


aaaaggggcg 


ataatgatgg 


gacgcgtgtt 


tatggcgaaa 


caacgcgtga 


t atcccagga 


cagagaactg 


tgctatcagc 


agttgggtaa 


aactgccgaa 


gagaacaccg 


gtgccgatgc 


tgaattgatg 


agtgaggccg 


cacaggtcta 


tattacgcgc 


ttccataagt 


taatggatta 


ccacttaaat 


ctgatggtgc 


tgcgtgacat 


ggttggcgag 


cagaaatgtg 


gttttaccgc 


atacaccctc 


tcaaccatta 


aaccgattcg 


cggtcttgat 


tagttacaac 


atactaatta 


ttaatgttcc 


agcctgccag 


gggagaaatc 


gcaactgtta 


cgtttacctg 


tttcgcgcca 


cttccggtgc 


aactgcttca 


tcttcttccc 


gcgctgttac 


tcataatcgt 


gatgacgcgc 


tggcctttgt 


gaaggtcggc 


aaagagatgt 


ttacattgtt 


gcgtggtttt 


gatatctttc 


ttgacctgaa 


cgctgtcgct 


gctgcagctg 


acttaggcgt 


ggcgcgtatg 


atgaccgcag 


cgcgtgaggc 


tttgattgct 


gtgacagtgt 


tgaccagcat 


gacactgtca 


cctgcagatt 


atgcagaacg 



agtaatcaac aggataaagc ggtagacctg 2220 
accgttgaag cccaccttac gctcggaaac 2280 
gctattcgca tccatcagac cctaatggaa 2340 
ttggcgattc aacaactggg gcgtgattac 2400 
gacatgttca atcagctgac cgatgaaact 24 60 
ctacaaatct accaggctac cagtgagtgg 2520 
gtgaagctgg gtaaagataa acagcgcgtc 2580 
ctgcagcata tggccagcga cgatctcgat 2640 
gcggcagata aaaacagcgc ccgcgtatcc 2700 
ggagaatacg ccaaagccgt cgaaagtctg 27 60 
gtcagcgaaa cgctggaaat gttgcaaacc 2820 
tgggcagaat tcctgcagcg tgcggtggaa 2880 
cttgctgata tcatcgaagc gcgcgacggt 2940 
cagcttcagc gtcatccgac catgcgtgtg 3000 
gaagcggaag aagggcgtgc caaagagagc 3060 
aaggtacgta gtaagcctcg ttatcgttgc 3120 
tactggcatt gtccgtcttg tcgggcctgg 3180 
ggcctgtaat ttttaaaaaa aatccgactt 3240 
attgtgctcc ggcaacgacg gcgcagaaaa 3300 
attttttatt tccacgggta gaatgctcgc 3360 
ccatcatcaa gaaggtctgg tcatgacgtt 3420 
gaattctcct gtggttgttg cccttgatta 3480 
cgacaagatc gacccacgcg attgtcgtct 3540 
tgggccacag tttgtgcgcg aacttcaaca 3600 
attccacgat atccccaaca ctgcagcgca 3660 
gtggatggtg aatgttcatg cctctggtgg 3720 
actggttccg tttggcaaag atgcaccgct 3780 
ggaagccagc gacctggtcg atcttggcat 3840 
tctggcggca ctgacgcaaa aatgtggcct 3900 
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tgatggtgtg gtgtgttctg ctcaggaagc 
gttcaaactg gttacgccgg gcattcgtcc 
cattatgacg ccagaacagg cgttgtcggc 
ggtaacgcaa tcggtagatc cagcgcagac 
gagtgcatga tgagtgattc caacagccgt 
gatgagccca aagcggcccc tgtacgccct 
cagaccagtg gacgtaaagg taagggcgtt 
gccgaactga caaaacttgc agcggaactg 
aaagatggag ttattgaaat ccagggcgat 
gcgaaaggga tgaaggtaaa actcgcaggc 
tggctttcga atattttact gtgcgtatta 
cgtattataa ttgcgagtcg ataatcgaca 
ccaataacac ctccgacagc tgcaccacct 
actgcaccgc ctaatgcccc tgcacccgcg 
cagttagaac aggcactcag agacattgcc 
tttttgctcg ttacaaacat aatactctct 
tctataacta taatagctaa gaataagtct 
cgcagggtta tatcacgcag gtgataatga 
tatcttgaga gtgttaataa caggtaaata 
agcggatgat -ctgccaaact gcaaatcatc 
gacgtgaatg gtgagtttac tgtgctcaag 
atcggtaatc acgcgattga atcgctcaac 
aaatttcgag ctgtcagtca ggactatcgc 
cacatcggta cgcatcatat cgcgaccggt 
accaataaat gctttgctga aatgcacctg 
catactttcg ctttttttct gatacacgcc 
tttcagcaaa tgcgcgatgt agctgctgac 
gcccagagtc cgggcgagta gggcattgct 



tgtgcgcttt aaacaggtat tcggtcagga 3960 
gcaggggagt gaagctggtg accagcgccg 4 020 
tggtgttgat tatatggtga ttggtcgccc 4080 
gctgaaagcg atcaacgcct ctttacagcg 4140 
ctggtctact caacggaaac cggacgtatt 4200 
aaaggcgacg gtgtggtgcg tattcagcgt 4260 
tgcctgatta ccggtgtcga tctcgatgat 4320 
aagaaaaaat gcggctgcgg cggagcagtt 4380 
aagcgtgatt tattaaaatc actacttgaa 4440 
ggttaacata aaaagccacg gatatatccg 4500 
ttcagttatt tcgtactgaa cagaatcaag 4560 
tttatttacg attatttacc gacctggtga 4 620 
aatgtaccca acgtactgcc atcggtcagt 4 680 
ccgattgcgg tgttgcggtc ccgtttagac 4740 
aaagtaattg ccagaacagc cgcggtcatt 4800 
cctgaattta tgattcacgg aagtaagctc 4860 
ggtgaaatta ttccgtgaaa tctgctcgcg 4920 
cttcctgtta tatcgctgat aataatttta 4980 
gtcttaatta tcaaccagga atcatcttag 5040 
cgtagagaag ggaaatggtt aaatgtcaac 5100 
atgcatcaga tcgctggcgc gtattttcga 5160 
gggaccgatg gagtatgaat gtacagcacc 5220 
ttcgcactct ttttccagca cggcattgac 5280 
aaatccagtt tcaggttgcc agccatcaat 5340 
ttggatgcac tggcgtgtca aagggccaac 5400 
accgagcaaa ataacttcac aaggcgcgtc 54 60 
cgtgatgata gtgacatttt tcttctgctc 5520 
gctgccattt tcgataaaga tggtttcgcc 5580 
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cggttgaacc agcgacgcgg caaactcggc gagttcacgc ttcagcgtat agttgctcat 5640 
catacgggtt tcgacgtcat cactatcaag cgaaacagca aagccatgtg cacggcggag 5700 
gtaactcagt ttttcgagtg tgttgagatc ctggcgaatg gtaacttcag aaactccagt 5760 
ggcttttgcc agatcggtta cgctaacctg accctggtca atgaccatct gtagaatagt 5820 
ttgttgtcgg gaattcatcg ctgtaattct tataacgtta taatacttaa taaaaaaata 5880 
ctgacgcgcc gggcatcctc aaataggaaa acctgaaggc acgattgtta aatctcccac 5940 
ggtgccttcg ggatgtctgg cgtagattca gcaacctggc gcaagagttc tgctttaagt 6000 
atctcgagat tatggatcgc agagtggtaa tcgcctgcca caaggatatc taacacaata 6060 
tcaatacgtt cggcaacgcg ctgggcatca aattcagaca tcaaggacat ccttatagca 6120 
aaagggggaa aatgaataat gcaaaaattg ccgctaaaag agaagtgttt aacagcaacg 6180 
gctaattatc atccaggaat acgatatata atgacgggat atagcgctaa gtatatatat 6240 
tcatctactt atgcgcgctt cagatagcgt ttataccagc gttcgaaggc gacggcgggc 6300 
atcggtttgg caaacaaaaa tccttgccgc tcattgatcc cgttcttggt taaaaaagca 6360 
tcttcctttg cactctctac accttcggcg atcacctgaa gattcaatgc ctgggccaca 6420 
gcgacgatcg cccggaccag tgactgcgag acaggttgtt tgtgaatatc tcgaacaaaa 6480 
acctggtcaa gtttgatggc atcgatcgga aagcgcgcca gttgcgaaag tgaagagtag 6540 
ccggtaccaa aatcatccag atgcacttgc gcacctagtt ggctaaattg ttgaataaca 6600 
gacagtgcca gttcatcatt ctcaatcaga caactctctg tcagttcaac atctataggg 6660 
cagtattcaa aattgagttc ctggagaacc tgtttcaggg cggtgaaaat ggtttgatcg 6720 
gcgagctgac gtgcagaaat atttaccgcc actcgcaggt ttatgccttt atcccgccac 6780 
tttgccacct ggcgtacgac atcgagaatc acccaacggc ctaaaggcac aattagccct 6840 
gactcttcgg cgtaggaaat gaagtccaac ggtggaatca acccacgttc aggtgactgc 6900 
caacgtacta gtgcttccag actgcgcact tcgccacgcc aggtgatttt cggttgatag 6960 
tgaataacca actgatcgtt ttccagtgct ttacgcaagt tggtatccag ccagagatat 7020 
tcaaataccc gttgattcat ttctggggta aaaacgcaaa attgtcctcg tccgccttcc 7080 
ttcgctgtgt acattgctgt gtcggcgtga cgaataatag ccgtgctgtc tgaaccatgt 7140 
tcgggagaga gtgcaatacc tactgaacag ctggtataaa cttcaattaa accaatgcga 7200 
aaggggagcc gtaagcgggt caaaattcgt gatgccattg cttccagcgc gctttgtgag 7260 
gtgttggatg ccagtaccag aaactcatcc ccacctggac gcgccaacac ctggtcatgt 7320 
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tcgagacagc ttaaaatagc caatgacacg 
ccataggcgt cgttgacctt tttgaaatta 
ttgttatctg catgattaat agcgtgatcg 
agtccggtga tactgtcggt atttgccaga 
tcggtaatgt cggtgccgga acagattaaa 
acaaatttat tgcgaaacag aaacagccgc 
acttcatatg cattgccgct tcgaaaaaat 
tcacgacggc tcataaacag tttaaacacg 
cctgtgtaat cttcacataa ccgattgaag 
actattgcgg aatgtgcttc agaaactacc 
tcacgagcaa ccgccggtgt gtcatgccat 
ttgatttttc gtcctaccag atgcacagaa 
atcaggctgg aggtgatgac cgtcatttcc 
tgcaatgtac gatcaggttc tgtggtttcg 
tccgtcaacc gccagtatgg attgtgcgat 
ctaacggttt tcatgatgca tatcctccgg 
gaacaacatg acttacatga aattaacggc 
atttgtaatc cagttttgga aaaacgccag 
cctggatata acgaaggtag agcggggaaa 
gaaaggagat tacgcgaccg ggcgcgcaat 
aatagtgacg tcaataacgt cagtcacttt 
gccgttttcc tggctgcaaa ccagttcatc 
aaaggcgata gcgccgttat caaccaaacg 
aatttccgct gcgaaacggg tgtcggtccc 
ccagtcacca acatcacgtt ctgccatccg 
agtgatttca tcctgtgggc gcgtcgcagt 
gtggttgatc atgtcgccat atttacggat 
accgaggcca aagtgaggac cgggttcagt 



tcgcgtaata actggtcacc aaacaaatgc 7380 
tccaaatcaa gatacacaac cccaacttta 7440 
attaaatcct gcattgcgtt acgattcggc 7500 
atacgcagtc gctcctgagc gcggcgctct 7560 
aaaatctcgt ttttgccact gccgctgtgg 7620 
tggcctttac atgttggtat ccacagttcg 7680 
acacggttat tgcgcctgga tgccgcagct 7740 
ctttgcccaa tgacgtcgtg ttctttcaac 7800 
cgttggatat tcccccggct gtcgagaatc 7860 
tgctcagcaa aggaaagccc gtgtgataaa 7920 
gcagacgcgt tgccagccca ttcccgttta 7980 
agatcgcttt catcgacggt cagactcatc 8040 
ctgatgcgag cagcctgttc ggcagataac 8100 
gtggtagaaa agcgcaaaac atcgctgctt 8160 
ccgagaaagt tgtacaacgt tgtggactcc 8220 
ttaacagcgg agtccgcggt taaataaaag 8280 
ggctaaacgc attgtttttt ttatatattt 8340 
ttttcaaacg aaagtcagtt aaaaaatctg 8400 
taaacggccc atccatgagg aatgggccgt 8460 
aatgctgcgg gtttccatgc ggacttcggc 8520 
gtaaaccgtt tcacctttaa tttgtacagt 8580 
gcgcacagcg tgtaagaaag gtgccggaat 8 640 
aacacgcatg ccgccacggc tgatatcgac 8700 
ggctttgtct ttcaggaagc gtgcgtataa 87 60 
gttgagacgg cgacgctcgg ccatttggac 8820 
ttcgcctttg ataaccgctt tcagcagacg 8880 
cggcgaagtc caggtggcgt atgcttccag 8 94 0 
gctaatttca gcaaatgact ggaagcgacg 9000 
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aatgcggctg 


tcgaggaaac 


cagttggttg 




accgtccagc 


gtgagcactt 


cttcggcatc 




tgccagcgcg 


tcggcattcg 


ccggatcaaa 




gagcttatcg 


cgcagtacgc 


gggccgcaca 




gatacggttg 


gcaatgcgac 


gaggctcggc 




gagaataaag 


cggtaatccg 


ggcgatcttt 




gccgcggcgt 


tggcaaattt 


gcgctagcaa 




aggctgccag 


tcaccggtat 


tttccagcca 




tttggattcg 


atggtggcgg 


caaagaattc 


% -i 


gagcgtcatg 


cggcatgcca 


gtaccgggcg 




gtcagaaagc 


tcgcgaggca 


gcatagggat 




gcgaattttc 


gcggctttgt 


ccagcttgct 




aatcgccaca 


atcagctgaa 


gtttgtcatc 




catatcttct 


gtgctggcac 


tgtcgatggt 


13 


aaccagacct 


tcatcgagca 


tttcggtagc 


1 ; 1 


atggcgtgca 


agggtaaccc 


accacggtac 


■3- rr* 
■-3. :J: 


tgtcagttct 


gcatagaaag 


aacgatcgcc 


H 


cgcccagtcg 


ccttctttaa 


act cgtggtt 




gtcttttaag 


agtggatgat 


caggaacgat 




acccacgaaa 


cgagtcagga 


acggttcaac 




tttttcactg 


tggatcaccg 


cgataattcg 




cggcggaatg 


aaataacttt 


tttgcgcgtc 




ggcttttacc 


accccttcag 


cgcgtggcgt 




tagcagcggg 


ttgtcctgaa 


acataattgt 




gttt tacgcg 


aatctgtctg 


acgcgg 



<210> 49 
<211> 196 
<212> PRT 

<213> Escherichia coli 
<220> 



cgcgtccagt tcacgacgca gtttgcagaa 9060 
gacatgcaga ccgtgcgttt tcagcaacgc 9120 
gcccatatgc acgttataga tgccaaaacc 9180 
aatgttagcg gcaatcatcg cttcttcgac 9240 
gacgatatcc agcacttcac ctttttcacc 9300 
aaacaccagt gcgtggttat gacgccactc 9360 
acggacttgt tcggcaattg cttcactttc 9420 
gtcagaaacc tggtcataca ccagctttgc 9480 
gatattatct tcaatggtgc catcagcgga 9540 
gacttcattg gcgcgcagtg agcagagatc 9600 
gttgaagcca ggcagatagt tggtgaatgc 9660 
gccttcagca atccacgcgg ttggatcggc 9720 
cggcaacgcc ttagcgaaaa gggcgtcatc 9780 
gacaaaatcc agcgcggtca gatcttcacg 9840 
gacgccgtct ggtgcttctt tttccagatt 9900 
aaagtgatcg tcaccaaaag tgatgtattg 9960 
tttcagcgga tgacggcgca tttcggcaac 10020 
caggccacgg gctgcgcggc aaggaatggc 10080 
ggccagacgg tcatttttgc cctgaacctt 10140 
cagttcttct ggctctgcgg attcacgttc 10200 
gtcgccatgc atgacttttt tcatctgcgg 10260 
gacttccagg aagccaaagc ctttttctgt 10320 
ctgggaatgc agttgctgtt taagctgcgc 10380 
ctattttggt ggccattaga gcggctgaca 10440 

10466 
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<223> complement of position 62-652 of seq id 48 
<400> 49 

Met Gin Leu Lys Arg Val Ala Glu Ala Lys Leu Pro Thr Pro Trp Gly 
15 10 15 

Asp Phe Leu Met Val Gly Phe Glu Glu Leu Ala Thr Gly His Asp His 
20 25 30 

Val Ala Leu Val Tyr Gly Asp lie Ser Gly His Thr Pro Val Leu Ala 
35 40 45 

Arg Val His Ser Glu Cys Leu Thr Gly Asp Ala Leu Phe Ser Leu Arg 
50 55 60 

Cys Asp Cys Gly Phe Gin Leu Glu Ala Ala Leu Thr Gin He Ala Glu 
65 70 75 80 

Glu Gly Arg Gly He Leu Leu Tyr His Arg Gin Glu Gly Arg Asn He 
85 90 95 

Gly Leu Leu Asn Lys He Arg Ala Tyr Ala Leu Gin Asp Gin Gly Tyr 
100 105 110 

Asp Thr Val Glu Ala Asn His Gin Leu Gly Phe Ala Ala Asp Glu Arg 
115 120 125 

Asp Phe Thr Leu Cys Ala Asp Met Phe Lys Leu Leu Gly Val Asn Glu 
130 135 140 

Val Arg Leu Leu Thr Asn Asn Pro Lys Lys Val Glu He Leu Thr Glu 
145 150 155 160 

Ala Gly He Asn He Val Glu Arg Val Pro Leu He Val Gly Arg Asn 
165 170 175 

Pro Asn Asn Glu His Tyr Leu Asp Thr Lys Ala Glu Lys Met Gly His 
180 185 190 

Leu Leu Asn Lys 
195 



<210> 50 
<211> 11471 
<212> DNA 

<213> Escherichia coli 
<400> 50 

ttttaacaaa ataagttgcg ctgtactgtg cgcgcaacga cattttgtcc gagtcgtgag 60 
gtactgaaat ggcaatacaa caccctgaca tccagcctgc tgttaaccat agcgttcagg 120 
tggcgatcgc tggtgccggc ccggttgggc tgatgatggc gaactatctc ggccagatgg 180 
gcattgacgt gctggtggtg gagaaactcg ataagttgat cgactacccg cgtgcgattg 240 



219 



gtattgatga cgaggcgctg cgcaccatgc 
cgcacactac gccgtggcac gcgatgcgtt 
atattcagcc aatgaccgat gaatttggct 
aggtcgatgc ggtgatgctg gaaggggtgt 
cccgcgagct ggaggccttc agtcagcaag 
cagaagggca gcgggaaata gtcaaagccc 
gttttgtccg tcgcactctg aatgtgccgt 
ttgtggtaga tatcgccaac gatccgttaa 
cggtgcgccc gtatgtttct gccgcgctgc 
tgatgccggg agaaaccgaa gagcagctgc 
gcaaagtgct gcctaatccg gacaatgttg 
acgcgcgact ggcgcaacgt ttccgtattg 
acatcatgcc ggtatggcag gggcagggct 
tcgcatggaa actggcgttg gttatccagg 
atcaacaaga acgtcgcgat cacgccaaag 
acgtgctggc tccgccgaaa cgctggcagg 
tgaattatct gccgccagta aaacgctact 
aatattacgg cggtgcgctg atgcgtgagg 
tgtttattca gccgaaagtc acgctggaaa 
tcggcgcgaa cttcgcggta attggctggg 
agcaaatcca gcagtggcgc gcgttgggca 
aaattcatac cgcacaggat aaccacgacg 
gcctgcgtag ctggttcgcg caacacaatg 
ttgttgccgc caccgccatt ccgcaaaccc 
tgatgacgct gacccgccct gatgccgacg 
gcttatcttc actgtctttc ccactcgccg 
gtgctcgatg aggtcaatgg cgtgattgcc 
cctgaactgg tggtgctgtt tgcgccagat 
ccaccgttct gtttaggcgt tggagcgacg 



agtcggtcgg cctggtcgat gatgttctgc 300 
ttctcacccc gaaaggccgc tgttttgctg 360 
ggccgcgccg taacgccttt attcagccgc 420 
cgcgttttcc gaatgtgcgc tgcttgtttt 480 
atgacgaagt gaccttgcac ctgaaaacgg 540 
agtggctggt agcctgtgac ggtggagcaa 600 
ttgaaggtaa aactgcgcca aatcagtgga 660 
gtacgccgca tatctatttg tgttgcgatc 720 
ctcatgcggt acgtcgcttt gaatttatgg 780 
gtgagccgca aaatatgcgc aagctgttaa 840 
aattgattcg ccagcgtgtc tacacccaca 900 
atcgcgtact gctggcgggc gatgccgcgc 960 
ataacagtgg tatgcgcgac gcctttaacc 1020 
ggaaagcccg cgatgcgctg ctcgatacct 1080 
cgatgattga cctgtccgtg acggcgggca 1140 
gtacgttacg tgacggcgtt tcctggctgt 1200 
tcctcgaaat gcgcttcaag ccgatgccgc 1260 
gcgaagcgaa gcactctccg gtcggcaaga 1320 
acggcgacgt gacgctgctc gataacgcga 1380 
gatgcaatcc actgtggggg atgagcgacg 1440 
cacgcttcat tcaggtggtg ccggaagtgc 1500 
gcgtactacg cgtgggcgat acgcaaggtc 1560 
cttcgctggt ggtgatgcgc ccggatcgct 1620 
tgggcaagac cctgaataaa ctggcgtcgg 1680 
tttctgtcga aaaggtagcc tgatatgcac 1740 
ctggtggggt atgtcgaccc ggcgcaagag 1800 
agcgcccgcg agcgtattgc ggcattctcc 1860 
cactacaacg gctttttcta tgacgtgatg 1920 
gcaattggtg atttcggcag tgcggcagga 1980 
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ttggtatcga taacgctgaa gcggcttacg 
ttgcgcaggg gcgtcgcgtg gtagggcgta 
aacaactggg cgttgatcaa ccggattttg 
ataacgaaat cattcctttt tcccgtgttc 
tggtgttgaa ccgcgatttg cccgcaaccg 
ttgaatgggt acttccggcg ctggaagtgg 
agtttgtcga taccgtggca gataacgcct 
cgcaacgtcc ggcggggtta gacctgaaaa 
aagaggtttc tagcgggcgc ggcagcgaat 
ggctggcacg caaaatggcc agtctgggtg 
ccggggcatt aggtccgatg gtggcggtga 
aaggcatagg ttcagttgct gcgacatttt 
gagtaagcgt aaagtcgcca ttatcggttc 
aattttgcgt cacggtcagc atctggagat 
cgacggtctg gcgcgcgcca gacgtatggg 
actgatgaac atgcctgaat ttgctgatat 
tgctcatgtg aaaaacgatg ccgctttacg 
cctgacgcct gctgccatcg gcccttactg 
cgatcaactg aacgtcaaca tggtcacctg 
ggcagtttca cgcgtggcgc gtgttcatta 
atctgccgga cctggcacgc gtgccaatat 
cattgaagtg gtgggcggcg cggcaaaagg 
gccaccgttg atgatgcgtg acacggtgta 
tatcgaagcc tcaatcaatg aaatggctga 
cctgaaacag cgcgtgcagt ttgaagttat 
cgtggggcaa ttctccggac tgaaaacagc 
ttatctgcct gcctatgcgg gcaacctcga 
ggaaaaaatg gcccagtcac tggcgcgcaa 
ctttatatct cggacgtcac attgcgtgac 



ccattcagca cataaatgtg caacatgacg 3720 
aagtgggcct gacacatccg aaagtgcaac 3780 
ggacgttatt tgccgacatg tgttatggcg 3840 
tgcaaccccg cattgaagcg gagatcgcac 3900 
atatcacctt cgacgaattg tataacgcca 3960 
tggggagccg cattcgcgac tggtcgattc 4020 
cctgtggggt gtatgtcatc ggcggtccgg 4080 
actgcgccat gaagatgacg cgtaataacg 4140 
gcctgggaca tccgcttaat gcggccgtct 4200 
aaccgctgcg caccggagat atcattctta 4260 
atgcgggcga tcgttttgaa gcccatattg 4320 
caagcgcagc cccaaaagga agtctgtcat 4380 
tggcaacatt ggtaccgatc tgatgattaa 4440 
ggcggtgatg gttggcattg atcctcagtc 4500 
cgtcgccacc acccatgaag gggtgatcgg 4560 
cgacattgta tttgatgcga ccagcgccgg 4 620 
cgaagcgaaa ccggatattc gcttaattga 4 680 
cgtgccggtg gttaacctcg aggcgaacgt 4740 
cggcggccag gccaccattc caatggtggc 4800 
cgccgaaatt atcgcttcta tcgccagtaa 4860 
cgatgaattt acggaaacca cttcccgagc 4 920 
gaaggcgatt attgtgctta acccagcaga 4980 
tgtattgagc gacgaagctt cacaagatga 5040 
ggcggtgcag gcttacgtac cgggttatcg 5100 
cccgcaggat aaaccggtca atttaccggg 5160 
ggtctggctg gaagtcgaag gcgcagcgca 5220 
cattatgact tccagtgcgc tggcgacagc 5280 
ggcaggagaa gcggcatgaa cggtaaaaaa 5340 
ggtatgcacg ccattcgtca tcagtattcg 5400 
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ctggaaaacg ttcgccagat tgccaaagca 
gtggcccacg gcgacggttt gcaaggttcc 
gaccttgaat ggattgaagc ggcggcggat 
ttgctgccag gaatcggcac tattcacgat 
gtggttcgtg tggcaacgca ctgtaccgaa 
gcccgcgagc tcggaatgga caccgttggt 
gagaatctcg ccaagcaggc aaagctgatg 
gtggattctg gcggtgcgat gaacatgagc 
gcagagctga aaccagaaac gcaaactggc 
gtggcgaact ctatcgcggc ggtggaagag 
ggaatgggcg cgggcgcagg taacgcaccg 
ctgggctggc agcatgggac cgatctctat 
cgtccgttgc aggatcgacc ggtacgagtc 
ggtgtttact cgagcttcct gcgtcactgt 
gcggtggata ttctcgttga gctgggcaaa 
atcgttgacg tggcgctgga tctgcgcaac 
attttgtatg cccatcccag cacgactgcc 
cggatggcgt gagaatttgt aggtctgata 
gcacgactgc cggatgcggc gtgaacgcct 
taggcctgat aagacgcgtt agcgtcgcat 
cgtgaacgcc ttatccggcc tacgggtggc 
tagcgtcgca tcaggcatct gcgcacgact 
ctacggatgg cgcgggaatt tgtaggcctg 
tgcacacgac tgccggatgc gataaacgtc 
tcattaaata gttctgatta cgcggctggc 
caacgaggtt catcttatgt cgactcgtac 
gaccatcggg ctttgttttt tggtcgctct 
cattgcggcg ggtggcatcg cccaggcttt 



ctggacgatg cccgcgtgga ttcgattgaa 54 60 
agctttaact atggtttcgg cgcacatagc 5520 
gtggtgaagc acgccaaaat cgcgacgttg 5580 
ctgaaaaatg cctggcaggc tggcgcgcgg 5640 
gctgatgttt ccgcccagca tattcagtat 5700 
tttctgatga tgagccatat gaccacgccg 57 60 
gaaggctacg gtgcgacctg tatttatgtg 5820 
gatatccgtg accgtttccg cgccctgaaa 5880 
atgcacgctc accataacct gagtcttggc 5940 
ggctgcgacc gaatcgacgc cagcctcgcg 6000 
ctggaagtgt ttattgccgc cgcggataaa 6060 
gcgttaatgg atgccgccga cgacctggtg 6120 
gatcgcgaaa cgctggcgct gggatacgct 6180 
gaaacggcgg cggcgcgtta tggcttaagt 6240 
cgccggatgg ttggcggcca ggaggatatg 6300 
aacaaataat gatgactgcc gagaacgtgc 6360 
ggatgcggcg tgaacgcctt atccggccta 6420 
agacgcgtta gcgtcgcatc aggcatctgc 6480 
tatccggcct acggatggcg cgggaatttg 6540 
caggcatctg cgcacgactg ccggatgcgg 6600 
gcgagaattt gtaggcctga taagacgcgt 6660 
gccggatgcg gcgtaaacgc cttatccggc 6720 
ataagacgcg ttagcgtcgc atcaggcatc 6780 
ttgtccggcc tacatttcgc ccgtaggcag 6840 
aatgtatcag tcgcgattca cctgcactcg 6900 
cccttcatca tcttcatccc gcctgatgct 6960 
gatggaaggg ctggatcttc aggcggctgg 7020 
cgcactcgat aaaatgcaaa tgggctggat 7080 
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atttagcgcc ggaatactcg gtttgctacc 
ccgttatggt cgcaagcgca ttttgattgg 
ggcaacggcg attgcctggg atttcccctc 
cgggctgggg gcggcgttgc cgaatcttat 
ttttcgtggg acggcagtga gcctgatgta 
ggcgacactg ggtttcgcgg gggcaaactt 
tgtggtgccg ttgattctgg tgccgctatt 
cgctggcgaa aaacagtctg cgccaccact 
cgcgacgctg ctgctgtggt tgtgttattt 
caactggcta ccgctacttt tggtggagca 
gatgtttgcc ctgcaaatgg gggcggcaag 
taagctgcgt ccagtaacca tgtcgctact 
ggcgcttgga acggtgtcgt catttaacgg 
gtttgcgaca ggtgggcaaa gcgttttgta 
gatccgcgca acaggtgtgg gaacagccgt 
tccgttactg gccgggaaaa tgctggcatt 
ttctgcaccg ggtattcttg ttgctgggtt 
acgaatacag ccgtgcgccg atgcctgacg 
caccccaata cacctacggc gtttacaggt 
gaaacaaaga tggcaaaact taccttacaa 
agcaaaaaag cggcgaaggt ggagagaacg 
gctcgggcgg cggtagaaga aaataaaaag 
gaacagcaaa aacaagcggc gttggcgaaa 
gaaatgaacc gaatcaccat tgccaatggc 
ctgattaaga agatttttgt cgataagctc 
gcgattgccc gcttgttggt cgataacaat 
agcgttgccg ataaaattgc tcagcgcgat 
agcgccgaag agcaggatga agacgacccg 
atgtggtaaa catagataag tcgtgcgcag 



cggcgcgttg gttggcggaa tgctggcgga 7140 
ctcagttgcg ctgtttggtt tgttctcact 7200 
actggtcttt gcgcggctga tgaccggtgt 7260 
cgccctgacg tctgaagccg cgggtccacg 7320 
ttgcggtgtt cccattggcg cggcgctggc 7380 
agcatggcaa acggtgtttt gggtaggtgg 7440 
aatgcgctgg ctgccggagt cggcggtttt 7500 
gcgtgcctta tttgcgccag aaacggcaac 7560 
cttcactctg ctggtggtct acatgttgat 7620 
aggattccag ccatcgcagg cggcaggggt 7680 
cgggacgtta atgttgggcg cattgatgga 7740 
gatttatagc ggcatgttag cttcgctgct 7800 
tatgttgctg gcgggatttg tcgcggggtt 7860 
tgccctggca ccgttgtttt acagttcgca 7920 
ggcggtaggg cgtctggggg ctatgagcgg 7980 
aggcactggc acggtcggcg taatggccgc 8040 
ggcggtgttt attttgatga gccggagatc 8100 
tgccttatta ggcaggggcg aaagggactt 8160 
atactcgcta aaaattattc agcgggtttg 8220 
gagcagttgc tcaaagcagg attagtcacc 8280 
gcgaaaaaat cgcgcgttca ggcgcgtgaa 8340 
gcacagcttg agcgtgataa acagcttagc 8400 
gaatataaag ctcaggtgaa gcagcttatt 84 60 
gatattggtt ttaacttcac tgacggcaat 8520 
acacaggcgc agttgattaa tggtcgtctg 8580 
agcgaaggtg aatacgccat tattcccgcc 8640 
gccagcagta tagtgttgca cagcgcgctc 8700 
tatgccgact tcaaagtgcc tgatgatttg 8760 
atgcctgatg cgacgctatg cgcgtcttat 8820 
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caggcctacg 


gtttatgggc 


gaagtgtaga 


ccggataagg 


cgttcacgcc 


gcatccggca 


8880 


gtcgtgcgcc 


atgcctgatg 


cgacgctttg 


cgcgtcttat 


caggcctacg 


gcttacgggc 


8940 


gaagtgtagg 


ccggataagg 


cgttcacgcc 


gcatccggca 


gtcgtgctat 


tatcaacgca 


9000 


tattcagttt 


attggcgtgg 


taggcaatat 


gctcgccaat 


aaaactggag 


acaaaataat 


9060 


agctgtgatc 


ataaccctcg 


tgataacgga 


ttaacgtctt 


gatattcatc 


tcctggcaga 


9120 


tcttttcaag 


atttggagtc 


cgcagctgtt 


ctgcgtaaaa 


atcatcactc 


aacccctgat 


9180 


caaccatgat 


ttccgcaacg 


cgttgacctt 


gtgaaataag 


actcaccggg 


tcgtaatcca 


9240 


accaggcatc 


tttattttca 


gcaagatatg 


cagcaaaggc 


ttgctgtccc 


cacggcactt 


9300 


gcgatgggga 


gacaatgggc 


gaaaacgccg 


agacgctgac 


atattcatct 


gggttacgta 


9360 


acgccagcac 


cagcgcgccc 


agcccgccca 


tagaatgacc 


agagatagac 


tttttggccg 


9420 


ttgccggaaa 


atgatgcatc 


actaaatccg 


gcagctcgtt 


gcggatatag 


tcatacattt 


9480 


tgtaatgttc 


attccacggc 


gcttgcgtcg 


cgttcaggta 


aaacccggca 


ccttgcccga 


9540 


gatcgtaacg 


gtcagcatct 


gcgacatgac 


tgcctcgcgg 


actggtgtcc 


ggcgcaacaa 


9600 


caataatgtt 


gtgctcagcc 


gcgtaacgct 


gcatccccga 


tttagtaatg 


aaattctgct 


9660 


cgttgcaggt 


caggcctgaa 


agccagtaca 


gcaccggcaa 


tttttcattc 


gcggcttttg 


9720 


gtgggagata 


gacgccgaca 


ttcatttcac 


atttcagtga 


ttgggaataa 


tgccgataca 


9780 


tattttgcca 


gccgccaaag 


ctgacatgtt 


tttcaatgag 


ttccatcagt 


cattatctca 


9840 


gggttaatcc 


cccggacggc 


tgcccgggga 


gagtattaag 


aacccccgcc 


tgaagtggac 


9900 


ggggtaaacc 


tgcgggaaat 


cagtaacgaa 


ttacggttcg 


aatggatttg 


ccttcatgca 


9960 


tcaggtcgaa 


ggcgtcatta 


atttcatcca 


ggctcatggt 


atgcgtgaca 


aacggttcca 


10020 


gatcgatatc 


acctttcatc 


gcatcttcaa 


ccatgcccgg 


taactgggaa 


cgacctttca 


10080 


cgccgccaaa 


cgcggaacct 


ttccatacgc 


gaccagtgac 


caactggaat 


ggacgggtgg 


10140 


agatttcctg 


accggcaacc 


gcgaccccga 


tgatcaccga 


ctgaccccag 


ccgcggtgcg 


10200 


cactttccag 


cgccgcacgc 


atcacgttga 


cgttaccgat 


gcattcaaag 


gtatggtcga 


10260 


taccccattt 


gttgatatcc 


aacaggacat 


cttttatcgg 


tttgtcgtag 


tcattcgggt 


10320 


taatgcagtc 


ggtagcaccg 


aagcgacgcg 


ccagatcgaa 


tttcttcggg 


ttggtatcga 


10380 


tagcgataat 


ccgacccgct 


ttcgcctgac 


gcgcgccctg 


aaccactgcc 


agaccaatcg 


10440 


cgccaagacc 


aaacacggca 


acagaatcac 


ctggctggac 


tttagctgtg 


ttgtgtaccg 


10500 
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cgccaatacc 


ggtggtcacg 


ccacagccca 


gcaggcagac 


gtgttcatgg 


tttgcttctg 


10560 


gattaatttt 


tgccagagac 


acttccgcga 


ctacggtgta 


ttcactgaat 


gtagagcacc 


10620 


ccatgtagtg 


ataaagcggc 


tgcccgttgt 


aagaaaaacg 


ggtggtgccg 


tctggcatca 


10680 


ggcctttacc 


ctgggtttcg 


cgaaccgcaa 


cacagaggtt 


agttttgcca 


gaacgacaga 


10740 


actcacactc 


gccgcactcc 


gcggtgtaaa 


gcgggatcac 


atggtcgcca 


ggtttgacgc 


10800 


tggttacgcc 


ttcaccgact 


tcaaccacaa 


cgccggcccc 


ttcgtgaccg 


agaaccaccg 


10860 


ggaatacacc 


■itccgggtca 


tcgccggaga 


gggtaaatgc 


gtcggtatgg 


caaacgccgg 


10920 


tatgggtgac 


tttaattagc 


acttcacctt 


ttttcggtgg 


tgcaacgtca 


atttcaacga 


10980 


tttccagcgg 


tttaccggga 


gcaaatgcaa 


cggcagcacg 


tgatttcatc 


tctcgctctt 


11040 


cctcaatatg 


gtaatagatt 


cagctattta 


agataggcac 


gaaccagttc 


aatagtgtcg 


11100 


tcaacggatt 


ggctgacttc 


gcggctgtag 


cagtcatttc 


ggtcaaacgt 


ttcccggata 


11160 


tggctttcaa 


gcacttctgc 


catcagccca 


ttagccgcgc 


cccgaacggc 


agcgatctgt 


11220 


tggagtatgg 


cacggcattc 


ggcatcaccc 


tccagcgacc 


gttccagagc 


atcaatctgc 


11280 


ccccgaatac 


gacgaactcg 


agtaaggacc 


tttttcttct 


cttccggagt 


actgggcatt 


11340 


tcgcacctca 


tcatctgcat 


gcaatatact 


ataggggggt 


attctatatg 


tcaatgcata 


11400 


cccccctata 


gtatataaca 


ctggagaata 


aaatttatcc 


ggtgaatgtg 


gtcggaaaac 


11460 


aaagaggaaa 


g 
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<210> 51 
<211> 98 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 11064-11360 of seq id 50 
<400> 51 

Met Gin Met Met Arg Cys Glu Met Pro Ser Thr Pro Glu Glu Lys Lys 
15 10 15 

Lys Val Lea Thr Arg Val Arg Arg He Arg Gly Gin He Asp Ala Leu 
20 25 30 

Glu Arg Ser Leu Glu Gly Asp Ala Glu Cys Arg Ala He Leu Gin Gin 
35 40 45 

He Ala Ala Val Arg Gly Ala Ala Asn Gly Leu Met Ala Glu Val Leu 
50 55 60 

Glu Ser His He Arg Glu Thr Phe Asp Arg Asn Asp Cys Tyr Ser Arg 
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65 



70 



75 



Glu Val Ser Gin Ser Val Asp Asp Thr He Glu Leu Val Arg Ala Tyr 
85 90 95 



Leu Lys 



<210> 52 
<211> 11095 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (2747) . . (3292) 
<400> 52 

ataatcctgc ttgaacaata aaagcgttat 
attcattgcg atggcgcggg aagccaggct 
agtcgcacac cgttcacgcc gggaggggca 
gtcagcgtcg catctgtcat taactggcta 
tcttcatcag gcattatttg cacggcatcc 
gcgtcgaaaa catgtggcca cagcggatcg 
ggtgcttcgc caattaatct gtcgcccatc 
tcgtcccagt tttttgcgtt atgaaaaata 
gtcgcctgta ggcgttctgc catggtatga 
aaggttttcg gtagtttgac ttcatccggt 
agtaatgcat gactggcggt gatcaggttt 
gattgatgaa taatggagat cacttttcgc 
cgcaacgtca aatagcaaaa acctaaactg 
agctcctccg gtttgccgat ggtgatttgc 
ttttcgaaaa gcggcggagt tatccagtac 
tggtaataat catggctttc caggcgcacc 
ggacccgtgc cgatcagtgg gaattgcgga 
cggtgcgcaa gccagtaatc agggcgatgt 
acttcaatac gcttcacgct aataaataat 



ggtaacgcct gcgattaacc cggaccagct 60 
tcggtaaatt caaaccagcc gcgcggtgtc 120 
ctaatgcgat agtgatagtt gaacagcggc 180 
aaaaccgctt tcagggcatt aaatcggttt 240 
agtgtcgatt gtagatgtgc gtatgctgga 300 
cagcgcagcc attgctccag agtatattcc 360 
atgaggtctg cgtgtgcctg tagggtcgtg 420 
attgtgagtt cacagccttc cgctgccagt 480 
agttctatcg gtaggtgata aaccagcgtc 540 
acctgccaat gcggaatagt ccagcctggc 600 
tctccgactt ctaacgtttg taataaaccg 660 
gcctgccaga gggagagtcg gggacttttg 720 
atgccgctac tgacctggct gacccgttgc 780 
acgggatgcc gacaactggt tcccaaatct 840 
tcaaccgctt taagcagcgg atgacgtaaa 900 
agctctgctg tgaattgtgt taagcgaaaa 960 
tgcgccagat ggctgcaata gctcgccagc 1020 
aaaaagaagg tcagacactg cggatgggtg 1080 
tgatccagtg ctggcagttg taacagcatc 1140 
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aataatcgct ggtgtaagtg tgaggctttt actgcatcgc cgttatgcca gtgtagggtt 1200 

gaacgaagat aaaagtccca gcgtaacccg tcagtagagg tttcccagtg atgcgctaaa 1260 

tcgccaatcg ggcgctgagt attattatcg aagcgggtca ggccggaaaa tatctgcccg 1320 

gcgagatgct gctcggcacg gccgggcaaa aagcctggtt gtagcggttc gagcgggcga 1380 

tagtagggaa tacgcaacgt gggtgtatcg ttttgccatt gtccgcccat aaacggctgt 1440 

aacagagtgc gcagctcacc tggggccagt tgcgccagct ccagcacatc ttgctgcttt 1500 

ccggtttcca gtgcctgttc catcatcgca ttgcgtagcg attccggcgt gaccagaaag 1560 

cgtaattgtc cgcgctttcc gcgtcctgac tgcgcctgcc actccagcca tcccgcctcc 1620 

tgtgcctgac gcaacagcgt acgaacatgg cgttcgctgc aaaaacagcg ttcggccagt 1680 

tcgctgacgg tgacggtttg cggctttccg gcggaaggtt gccacagacg ttgatactgg 1740 

ttaagacggt tgagcaatcg catataaacc cggaacaata ttatttaact attcactatt 1800 

acttccgtat atatcaggtg atactcaatc accattaacc gtgtcacaga gtggagaaag 18 60 

aaatggctcg tctggcagca tttgatatgg atggcacttt attgatgccc gaccatcatt 1920 

taggtgagaa aaccctctct actttggcgc gactgcgtga acgcgacatt accctcactt 1980 

ttgccacggg gcgtcatgcg ctggagatgc agcatattct cggggcgcta tcgctggatg 2040 

cgtatttgat taccggcaac ggaacgcgcg tgcattctct ggaaggtgaa cttttacatc 2100 

gtgatgattt acctgcggat gtcgcggagc tggtgctgta tcagcaatgg gatacccgag 2160 

ccagcatgca tatcttcaat gacgacggtt ggtttaccgg gaaagagatc cctgcgttgt 2220 

tgcaggcatt tgtctatagc ggttttcgtt atcagataat cgatgtcaaa aaaatgccac 2280 

tcggcagcgt caccaagatc tgcttctgtg gcgatcacga cgatcttaca cgcttgcaga 2340 

tccagctata cgaagcatta ggcgagcgtg cacatttgtg tttttccgcc acggattgcc 2400 

tcgaagtgct gccggtgggc tgcaataaag gcgctgcatt gacggtgctg acccaacatt 2460 

taggtttatc gttgcgcgat tgcatggcct ttggtgatgc gatgaacgat cgcgaaatgt 2520 

tagtcagcgt cggtagcgga tttattatgg gcaatgcgat gccgcaactg cgcgcggagc 2580 

tcccgcattt accggtgatt ggacattgcc gaaatcaggc tgtctctcac tatttgacgc 2640 

actggctgga ctatccacat ctaccttatt cccccgaata acgagatccc ttccagcacc 2700 

gggcaattgc ccggtttttt ttgcgttgaa tttgtcattt tgtgcc gtg gtg ttt 2755 

Val Val Phe 
1 

aaa ccg cec aga ata aat tgt cgt gat ttc acc ttt aaa ata aaa tta 2803 
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Lys Pro His Arg He Asn Cys Arg Asp Phe Thr Phe Lys He Lys Leu 
5 10 15 

aaa gag aaa aaa att etc tgt gga agg get atg tta gat aaa att gac 2851 
Lys Glu Lys Lys He Leu Cys Gly Arg Ala Met Leu Asp Lys He Asp 
20 25 30 35 

cgt aag ctg ctg gec tta ctg cag cag gat tgc acc etc tct ttg cag 2899 
Arg Lys Leu Leu Ala Leu Leu Gin Gin Asp Cys Thr Leu Ser Leu Gin 
40 45 50 

gca ctg get gaa gec gtt aat ctg aca acc acc cct tgc tgg aag cgc 2947 
Ala Leu Ala Glu Ala Val Asn Leu Thr Thr Thr Pro Cys Trp Lys Arg 
55 60 65 

ctg aaa cgc ctg gag gac gac ggt ate ctt ate ggc aaa gtc gec ctg 2995 
Leu Lys Arg Leu Glu Asp Asp Gly He Leu He Gly Lys Val Ala Leu 
70 75 80 

ctg gat ccg gaa aaa ata ggc etc ggc ctg acc get ttt gtg ctg ata 3043 
Leu Asp Pro Glu Lys He Gly Leu Gly Leu Thr Ala Phe Val Leu lie 
85 90 95 

aaa acg caa cat cac age age gaa tgg tat tgc cgc ttt gtc acg gtg 3091 
Lys Thr Gin His His Ser Ser Glu Trp Tyr Cys Arg Phe Val Thr Val 
100 105 110 115 

gtt acc gaa atg cca gaa gtg ctg ggg ttc tgg cgc atg get ggt gaa 3139 
Val Thr Glu Met Pro Glu Val Leu Gly Phe Trp Arg Met Ala Gly Glu 
120 125 130 

tac gat tat ctg atg cgc gtc cag gtt gec gac atg aaa cgc tac gac 3187 
Tyr Asp Tyr Leu Met Arg Val Gin Val Ala Asp Met Lys Arg Tyr Asp 
135 140 145 

gag ttt tat aag cgt ctg gta aac age gtg ccg ggg ctg teg gac gtc 3235 
Glu Phe Tyr Lys Arg Leu Val Asn Ser Val Pro Gly Leu Ser Asp Val 
150 155 160 

act tec age ttc gcg atg gaa cag att aaa tac acc act tct tta ccc 3283 
Thr Ser Ser Phe Ala Met Glu Gin He Lys Tyr Thr Thr Ser Leu Pro 
165 170 175 

ate gaa taa atatccagaa tcaggtcagg acacaacgcg tgegattatt 3332 

He Glu 

180 

tgctcaatta agctggtatt teegteggga atggcgtcgc tatctegggg ctgtcgcctt 3392 

gcttgtcatt ategegatge tgcaactggt tccgccaaaa gtggttggta ttgttgtcga 3452 

tggcgtgaca gaacaacact ttactacegg gcagatcctg atgtggatcg ccaccatggt 3512 

getgattgee gttgtggttt atctcctgcg ttacgtctgg egggtattge tgtttggtgc 3572 

gtcttatcaa ctggctgttg aactgcgtga agattattac cgtcagctaa gccggcagca 3632 
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tcctgagttt tacctgcgtc atcgcaccgg tgacctcatg gctcgtgcga ccaatgacgt 3692 
cgatcgcgtc gtgtttgccg ccggagaagg ggtgctgacg ctggtggatt cactggtgat 3752 
gggctgcgct gtgttgatta tgatgtctac gcaaattagc tggcagttga ccttattttc 3812 
cctgttgccg atgccagtga tggcgatcat gattaagcgc aacggcgatg ctttgcatga 3872 
acgctttaag ctggcacagg cggcgttttc cagtcttaat gaccgcaccc aggaaagcct 3932 
caccagtatc cgcatgatca aagcctttgg tctggaagat cgccagtcgg cgttatttgc 3992 
cgcggatgcc gaagataccg gcaaaaaaaa catgcgggtg gcgcgtattg atgctcgttt 4 052 
cgacccgacc atctatatcg cgattggtat ggcgaacttg ctggcgattg gcggcggtag 4112 
ttggatggtg gtgcagggca gtttaacgct gggccagctc accagtttta tgatgtattt 4172 
aggtctgatg atttggccaa tgctggcgct ggcatggatg tttaacattg tggaacgtgg 4232 
tagtgctgcg tacagccgta ttcgcgcgat gctggcggaa gcgccggtgg tgaacgatgg 4292 
tagcgaaccc gtgccggaag ggcgtggcga actggatgta aatattcacc agttcacgta 4352 
tccgcagact gaccatcctg cgctggaaaa cgtcaatttc gccctgaaac ccggtcagat 4412 
gctgggtatc tgcgggccga ctggttccgg caaaagtacc ctgttgtcgc tcattcagcg 4472 
tcatttcgac gtcagcgagg gggatattcg ctttcatgat attcctctga cgaagttaca 4532 
actcgatagc tggcgtagcc gcctggcggt agttagccag acgccattcc ttttttctga 4592 
cactgtggcg aataacatcg cgctgggttg cccgaatgcc acccagcaag agattgagca 4652 
tgtcgcgcgg ttagccagcg tacatgacga tattttgcgt ctaccgcaag gttacgatac 4712 
agaggtgggc gagcgcggtg tgatgctttc cggcgggcaa aaacagcgta tctccattgc 4772 
tcgtgcgtta ttagtcaacg cggaaatcct catccttgat gatgcgcttt cggcggtgga 4832 
cggacgcact gagcaccaga tcctgcataa cctgcgtcag tgggggcagg gaagaacggt 48 92 
aatcatcagt gcccatcgcc tttctgcact gacggaagcc agtgaaatta ttgtgatgca 4 952 
gcacggacat atcgcccagc gtggcaatca tgatgtgctg gcacaacaaa gcggctggta 5012 
tcgcgatatg tatcgctatc aacaactgga ggcggcgctc gacgacgctc cggaaaatcg 5072 
cgaggaggcc gtcgatgcgt agttttagcc aactgtggcc gactctcaag cgcctgttag 5132 
cgtacggttc gccgtggcgt aaaccgctgg ggattgcggt cctgatgatg tgggttgcgg 5192 
cggcggcaga agtcagtggg ccgctgctta tcagctattt tatcgacaat atggtagcga 5252 
aaaataacct gccgttgaaa gtggttgcag ggctggctgc ggcgtatgtt gggctgcaac 5312 
tgtttgccgc cgggctacat tacgcgcagt cgctgctgtt taatcgggcg gcagtaggcg 5372 
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tagtgcaaca 


gttgegtace 


qacqtqatqq 

zj zj zj z> .J 


atgctgcgtt 


acgccagcca 


ttaagcgagt 


5432 


ttgataccca 


acccgtcggg 


caggtgattt 


cccgcgtcac 


taatgacact 


gaagtgatcc 


5492 


gcgatctcta 


cgttaccgta 


gtggcaactg 


t cctgcgcag 


tgccgcgctg 


qtqqqcqcqa 


5552 


tgctggtggc 


gar gtt cage 


ctcgactggc 


gaatggcact 


ggtggcgata 


atgattttcc 


5612 


cggtggtgct 


ggcggtaatg 


gtgatatacc 


agcgttacag 


cacgccgatt 


qtccgtcqtq 


5672 


tgcgcgccta 


tt tggeggat 


atcaacgacg 


gctttaacga 


aatcatcaat 


ggcatgagcg 


5732 


ttatccagca 


gtttcgtcag 


caggegegat 


ttggcgaacg 


tatgggggag 


gecagtegtt 


5792 


cacactat at 


ggcgaggatg 


caaaccct gc 


gec t egaegg 


ttttctgctg 


cgtccgctgc 


5852 


tgagtctgtt 


ttcatcgctc 


attctttgtg 


gcttgttgat 


gctgtttggc 


ttctccgcca 


5912 


gcggcaccat 


tgaagt gggc 


gtgctgtat g 


cgtttatcag 


ctatcttggg 


cgacttaacg 


5972 


aaccatt aat 


cgaactgacc 


aegcaacagg 


egatgetgea 


acaggct gtt 


gtt gctggtg 


6032 


agcgcgtgtt 


t gaactgat g 


gacggaccgc 


gecagcaata 


tggcaatgat 


gatcgcccgt 


6092 


t acagagtgg 


caccatcgaa 


gt cgataacg 


tgt catttgc 


tt at cgegat 


gacaatctgg 


6152 


tgctaaagaa 


cs tt aat ct c 


t ctgtgcctt 


cgcgcaattt 


tgtggcgctg 


gt egggcata 


6212 


ccggcagtgg 


caaaagcacc 


ct cgccagtt 


tattgatggg 


ct at t acccg 


ct aacggaag 


6272 


gt gagatt eg 


ccttgatggt 


cgt ccatt aa 


gtt cget aag 


t cacagcgcg 


ctgcgccagg 


6332 


gcgt ggcaat 


ggt gcagcaa 


gat ccggtgg 


t get ggcgga 


tacct t cct c 


gecaaegt ga 


6392 


cgctggggcg 


ggatat ctcc 


gaagaacgcg 


tctggcaggc 


gctggaaacc 


gtgcaactgg 


6452 


eggaget ggc 


gegtagcat g 


agegaeggt a 


tttacacgcc 


actacraccfaq 


caggggaata 


6512 


atctctcagt 


tgggcaaaag 


caactgetgg 


cactggcgcg 


cgtgctggtc 


gagacgccgc 


6572 


aaat cctgat 


ccttgatgag 


gcaaccgcca 


gcatt gactc 


eggtact gaa 


caggegatt c 


6632 


aacat get ct 


z) zj z) z) z) zi z) 


cgtgaacata 


ccacgct ggt 


agtgatt get 


caccgctt at 


6692 


cgaccattgt 


tgatgecgae 


accattctgg 


tgettcateg 


tgggcaagee 


qtqqaqcaqq 


6752 


gcactcacca 


geaactgetg 


gcggcccagg 


gaegctactg 


gcagatgt at 


caactgcaac 


6812 


ttgegggega 


agagctggca 


gccagcgtgc 


gtgaagagga 


atcattgagc 


gectgaatag 


6872 


cgcaatattt 


catcgttggt 


gcaaaaatgt 


aacgeactgt 


gcactgtcat 


agtgcgtttt 


6932 


cattttcaaa 


cttcttaact 


tcctgctctc 


tttctcgttt 


ttcatttctg 


gcacaccgct 


6992 


tgeaataect 


tcttcgtgta 


gcagaaccat 


taccgaattc 


tgaceggagg 


ggatctatga 


7052 
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agctggtgac cgtgataatc aaaccattca 
ccattggtat tcagggcctg accgtcaccg 
atgccgagct gtaccggggg gcggaataca 
atgtggcgat tgctgatgac caactcgatg 
acaccggaaa aattggcgac ggcaaaatct 
ttcgtaccgg cgaagccgac gaagcggcgc 
aaaaatgaag atagcgacga taaaaactgg 
ggtaatggct gcacctgcgg tggccgataa 
tgc'gctggtg ctgtttatga ctattccggg 
cggcaaaaac g-gctgtcga tgctgacgca 
tctctgggtg gcttacggtt actcgctggc 
cattaactgg ttgatgctga aaaacatcga 
gtatatccac gtggcgtttc agggatcgtt 
ggcgctggcg gaacgaatcc gcttctcagc 
gctctcttac attccgattg cgcatatggt 
tgcgctggat ttcgcgggtg gcaccgtggt 
gggcgcgtat ctgataggaa aacgcgtggg 
cctgccgatg gtcttcaccg ggactgccat 
cgggtcagcg ggcacggcga atgaaatcgc 
aacggcggcg gcaattcttg gctggatctt 
actgctgggg gcgtgttctg gcgcgattgc 
ctacattggg gttggcggcg cgttgattat 
gggcgttacc atgctcaaac gcttgctgcg 
gcacggcgtt tgtggcattg tcggctgtat 
gggcggcgtg ggcttcgctg aaggtgtgac 
aagcatcgcc attacgatcg tctggtccgg 
ggatctgacg gttggtctgc gtgtaccgga 
cagccacggc gagaatgcct ataacgcgta 
ttcacctccg gctatttttt taattgtgat 



agctggaaga cgttcgtgaa gcgttatctt 7112 
aagtgaaagg tttcgggcgt cagaaagggc 7172 
gcgtcaattt cctgccaaaa gtaaaaattg 7232 
aagtgatcga tatcgtcagt aaggcggctt 7292 
tcgtcgctga attgcaacgc gtcattcgta 7352 
tgtaatctct ggcacacagc aacaggaacg 7412 
gcttgcttca ctggcgatgc ttccgggact 7472 
agccgacaat gcgtttatga tgatttgtac 7532 
gattgccctg ttttacggtg ggttgattcg 7592 
ggtgacggtg acatttgcac tggtctgtat 7652 
gtttggtgag ggcaacaact tcttcggcaa 7712 
actgacggcg gtgatgggca gcatttatca 7772 
tgcctgcatt accgtcggct tgatagttgg 7832 
tgtgttgatt ttcgtggtgg tatggctgac 7892 
gtggggcggt ggtttgctgg cttctcacgg 7952 
gcacattaac gccgcaatcg ccggtctggt 8012 
cttcggtaaa gaggcgttta aaccgcacaa 8072 
tctctatatc ggttggtttg gctttaacgc 8132 
ggcactggca tttgtgaata ctgtggtcgc 8192 
cggtgaatgg gcgctgcgtg gtaagccttc 8252 
cggtctggtc ggcgtgacgc cagcctgcgg 8312 
cggcgtggta gctggtctgg cgggcttgtg 8372 
ggtggatgat ccctgcgatg tcttcggtgt 8432 
catgaccggg atttttgccg ccagctcgct 84 92 
gatgggccat cagttgctgg tacagctgga 8552 
tgttgtggca tttatcggct acaaattggc 8 612 
agagcaggag cgagaagggc tggatgtcaa 8672 
acaagcactg caaaaaacag ccggacggtt 8732 
tacgcatcac cccttcctga acggtcgagg 8792 
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caaccagtac gccgtcttgg gtataaaact 
ccgaggtgct ctccacgcta tacagcagcc 
acatggaatg gtcaatggtg gcaatctgaa 
gctgtagagc taccggcagg aagttaagat 
cgcgcaggtc atccggcacg ctaccatttg 
cgacgtgacc t~tcagtggg ttatgaaact 
agatgaattt acctttcagc actggcggca 
tttccgaagg gaggccatca ggcgctggcg 
ccgcttctgg tgcctggaaa gaggcagtca 
cagcaacccg gcgggcgctg aagctgttac 
tcggcttctt actatcgcca gggcgaagaa 
cttcagggac ggtctctttt gcagcataca 
cctggcgtaa acctaaatct tcactctggc 
gatttaacaa tgtcagtaaa ttttttagcg 
ctgccgcagc aagccaaagt gagttgagta 
gcaatggtct gaattacggg ctaattacag 
tgacgttact attttgttaa ccactcttcc 
ataataagga caaatgaatg aaactcgtgc 
cgttggcggc ttgcgcagat aaaagcgcgg 
cgtctatttc agcaacacaa caaccagcta 
ggatccgtca gaaagtcgca ctgccgcctg 
cgtcgttagc cgatgcaccg tcaaaagtgc 
aacagtcacc attcagcttt gttctgtcat 
gtattctgtt gagtgcggcg attaccgtga 
ttcagccggt gatcaaccag ggcggaacta 
aaaccgccgt gccggttcag gccagcggtg 
caactcaggt gaatccgtct tcggcagttc 
ccctctccgc ccggagaggg ttagtagttc 



caccgcgcac aaagccacgt gcgctggacg 8852 
attcattcaa attaaacggg cgatggaacc 8912 
tccccggttc gagaaaaccg atgccgtgcg 8972 
cagaagcgta accgagcaga tactgatgaa 9032 
cgcggatcca cacctgacga tgtggttctg 9092 
ccaccggacg gacttccagc ggacgatcgc 9152 
gcaggtgcgc cagcgattgg gcgatttgcg 9212 
cggacggcat tgttttttga tgttcgaaac 9272 
tataaaaaat cggtttgccg ttttgaatag 9332 
cgtcacgcag cgtttcgaca tcataaataa 9392 
agtagctgtg aaacgaatgt accagccgct 9452 
aggcctgacc cacgacctgg ccgccaaaca 9512 
cgcgaaagag tccttcctca attttttcca 9572 
cctgactcat ataactctcc agtaacaaag 9632 
taacgcaaat ttgctactgg tccgatgggt 9692 
gcagaaatgc gtgatgtgtg ccacacttgt 9752 
ggcgaggaaa gttagcccgc tggtgcattg 9812 
acatggccag tggtttagcg gttgcgattg 9872 
atattcagac gccagcaccg gctgcaaata 9932 
tccagcaacc gaatgtctcc ggtaccgtct 9992 
atgctgtgct gaccgtgaca ctttctgacg 10052 
tggcgcagaa agcggtgcgt actgaaggta 10112 
ttaacccggc agatgttcag ccgaacgcgc 10172 
atgacaaact ggtatttatc accgataccg 10232 
aagccgacct gacattggtg ccggtacagc 10292 
gcgcaacgac taccgtacct tcgacttcac 10352 
cagctcctac gcaatattaa gcgacgttaa 10412 
cagcgataac gctgcaagtc gatttgcccg 10472 
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cttcccgata 


ccatcacacc 


ttctgccagt 


aatgcctgtc 


getgaegctg taaatccggt 


10532 


ccggttagcg 


aaattgtgcc 


gtggcgatta 


accacccggt 


c\ c 1 fr cr pt "f- p ^\ 
yooctyyy tcta 


nni~ net rrr 1 ft 


10592 


tcagggagac 


gctttaacac 


accgcccacc 


tggegegegg 




tcccaccaat 


10652 


ttcgccacat 


caccgtaagt 


ggtgacatag 


ecttegggaa 


Lay y oyau 


ciatttac'caG 

MO- U V_< CJ. ^ 


10712 


acgcgttggg 


gaaatgaatc 


ttctttttcc 


atcttttctt 


cctgaggtaa 


tttttcagca 


10772 


taatctggaa 


aaacgcccga 


gtgaagtcgc 


attgegcaag 


aaaccagcat 


ctggcacgcg 


10832 


atgggttgca 


artagccggg 


gcagcagtga 


taatgegect 


gcgcgttggt 


tctcaacgct 


10892 


ctcaatgggg 


gctctgttgg 


ttctcccgca 


acgctactct 


gtttaccagg teaggtcegg 


10952 


aaggaagcag 


ccaaggcaga 


tgacgcgtgt 


geegggatgt 


agctggcagg 


gcccccaccc 


11012 


atttctgcct 


cccaccgttt 


cgtcaaaaaa 


tcccaacatg 


gctaaacttt 


aaccacaact 


11072 


gacgtcgcaa 


gaattgtctg 


get 
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<210> 53 
<211> 181 
<212> PRT 

<213> Escherichia coli 
<400> 53 

Val Val Phe Lys Pro His Arg lie Asn Cys Arg Asp Phe Thr Phe Lys 
15 10 15 

He Lys Leu Lys Glu Lys Lys He Leu Cys Gly Arg Ala Met Leu Asp 
20 25 30 

Lys Tie Asp Arg Lys Leu Leu Ala Leu Leu Gin Gin Asp Cys Thr Leu 
35 40 45 

Ser Leu Gin Ala Leu Ala Glu Ala Val Asn Leu Thr Thr Thr Pro Cys 
50 55 60 

Trp Lys Arg Leu Lys Arg Leu Glu Asp Asp Gly He Leu He Gly Lys 
65 70 75 80 

Val Ala Leu Leu Asp Pro Glu Lys He Gly Leu Gly Leu Thr Ala Phe 
85 90 95 

Val Leu He Lys Thr Gin His His Ser Ser Glu Trp Tyr Cys Arg Phe 
100 105 110 

Val Thr Val Val Thr Glu Met Pro Glu Val Leu Gly Phe Trp Arg Met 
115 120 125 

Ala Gly Glu Tyr Asp Tyr Leu Met Arg Val Gin Val Ala Asp Met Lys 
130 135 140 

Arg Tyr Asp Glu Phe Tyr Lys Arg Leu Val Asn Ser Val Pro Gly Leu 
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145 150 155 160 

Ser Asp Val Thr Ser Ser Phe Ala Met Glu Gin He Lys Tyr Thr Thr 
165 170 175 

Ser Leu Pro He Glu 
180 



<210> 54 
<211> 11756 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (4941) . . (5417) 
<400> 54 

atgggctcca caaaatgggg acatcaaaga aaagcagtgg cactaattaa gactgatgcc 60 
ctgcggaaaa gttctgcggt tgtgcaaaaa aatttcattt tcagggcaac ttcagtttta 120 
tcctaatcct ggccatacca tgacgatgat tgtccctgcc agcgtcagca ggacgttggc 180 
gattgcatag gtgcccgcat agcccagcgc cgggatgtta ctgcgagctg tatcactgat 240 
gatctccatt gccggcgcgc aggtacgtgc gcccatcatt gcgccgaaca acagcgcgcg 300 
gttcattcgc aatacataag caccgaacaa gaaacagata accacgggca ccagactgac 360 
aatcaatccg gcaatcaaca tctgaccgcc aatcgcgccc aggccgttat taataccgct 420 
accggcgctc agaccaacgc ctgccataaa caccatcaag ccgaactctt tcaccatgct 480 
taatgcaccc tgcggaatgt aaccgaaggt cgggtggtta gcacgcataa agcccagcat 540 
aattccggcg aataacaacc cggcagcgtt ccccatgccg aaactgaatg tgctgaactg 600 
gaaggtgatc atcccgatca tcagcccaat aacaaagaag gcgcagaatg ccagcaggtc 660 
agtgacctgg ctgtgaatcg agataaagcc gatgcgatcg gcgatggttt ttacgcggcg 720 
ggcatcgccg ctgacttgta aaacgtcacc tttgttaagc acgacgttgt catctatcgg 780 
catctcaatc tggctacgaa tgacgcggtt aaggaagcaa ccgtgatcgg tcaacttcag 840 
ttgtgcgaga cgtttaccta cagcgttatg gtttttaacg accacttctt cagtgacgat 900 
acgcatgtcg agaaggtcac gatcgaaaac ttctttaccg ttacggaagc tgggatcgag 960 
tcgggcatgg gcgtcgggat agcctaccaa cgctatttca tcgcccattt gtagcacggc 1020 
atcaccgtct ggatttgcca gaatcccgtt acgtcgaata cgttcaatgt agcagccggt 1080 
ttgtcgataa atacccagtt cacgcagatt tttgccgtcg gtccaggcca ccagttccgg 114 0 
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gccgacgcga taggcgcgga tcaccggtaa 
gccacgttcg cgggcgattt gctgggcgct 
caagtaacgc gcaccaacaa tcaaactcac 
gaggctcaga ttatccagtg ccagtgagag 
tgtatcgcca gcaccgacca gaaccggtgt 
cgtcaggcca atatcccagc caaacagctt 
gccaaccatc accagtgcta acattaggta 
aaagttcggt ccggcttcga ccccgacgca 
cgcatcggtg ttaatgctga aatgttgttg 
aatggaatta cccagttgga tcgaaccaag 
gaggaccaca aataataaca gaatgtaatt 
cacggaggct aacttcttgt ttactagtaa 
tgttttttac cagaattcag ggcgcagatt 
acaatatatt ttactagtgt aatcacatta 
ctatattagc atggaatgcg aagcggcttt 
gtgttcgata gacgcagtgt caggaggaac 
caatctgctg ttttgtcctc ttcattgtgg 
gcgcttttcg ggctgccggg catcctgaaa 
cagtcgccag cttcttttca cagcgtagag 
tggcggcacc ctgttcgatg ctcattatgc 
ggcaagagct ggcatggtta ctaagcgcgg 
tcttatttat cagtagtttg tttaaaccac 
gcgagggctt gtcagacgat caggcgtcca 
tatagccgcc gatatgttgc tgatcgacaa 
ctgccttttg ttgtagatct tctttagtga 
actgaaaatc atcgcgttca ttgctcaatt 
aagggcaacc cgaacgacca aaaataacgg 
gcctgtaatg atcacgctaa aatgtattcg 
tgctaaaagc tataactgtt aaacacaata 



ataaacctta cggttggcat cagtgtccag 1200 
ggtctgtaag tcctgatgct gcaatttcgg 1260 
cagaccgatt aaataggtta aggcataccc 1320 
ctgcctgctt tccatgccgg aatgacgcag 1380 
cgacgtcata gagcctgcta acataccggc 1440 
acctaaccct aaggcgatca ccagcgcact 1500 
atttttccca tcgcgaaaaa aaatggaaaa 1560 
gaaaataaac agcataaagc caagattaag 1620 
gcctaataac agcgatacga ctaaaacgcc 1680 
tcgtaacttt ccgagacata gcccaagcgc 1740 
cccatttaac aattcggcga cgtttatatt 1800 
gctgttgaaa gaaatggtaa tttacgataa 1860 
cattcagcgc acctaaacga tagtaaagta 1920 
ggtatcaacg gctatatgaa ttgcgttggc 1980 
atcttactga acgccacact ggcgaaaaat 2040 
gagtgaaaca taaacaacgt tgggcggggg 2100 
tgtgcctttt tctggcgacg cacatgaaag 2160 
tcggcttgct atttttcatt cttcctggag 2220 
aagtcctgaa acctctgttt ggcgcaatgc 2280 
ggctgttttt ttcaccgacg cgctcattct 2340 
tgttctggtg tgcgctgggg gcactgtgtt 2400 
agcacagaaa aaatcagtaa agccctcaac 24 60 
gattttcttt cacccatgca gcaaaatcgg 2520 
aaatctgcgg cacggtttct acgggtttac 2580 
tcccttccgc acgaatatct acatactgat 2640 
tctcagccag atcttttgca cgcacacagt 2700 
tttgcattat ttctctcctc atagatttat 2760 
ctgaaagtag gtttaacctg ttgcattaat 2820 
cagtgaaaag ttttagactg aaggctcact 2880 
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ttgcagaggg aagcgtatgc gcgcgatcgg taaattgcct aaaggcgtgt tgatactgga 2940 
atttatcgga atgatgctac tggcggtggc gctgctgtcg gtaagcgact ccctgtcgct 3000 
gcctgagcca ttttctcggc cagaagtgca gattctgatg atttttctcg gtgttttgct 3060 
catgcttccc gctgcggtgg tggttattct tcaggtggca aaacgtcttg ccccacagct 3120 
gatgaaccgt ccaccgcaat attcacgttc agaaagagaa aaagataatg acgccaacca 3180 
ttgaacttat ttgtggccat cgctccattc gccatttcac tgatgaaccc atttccgaag 3240 
cgcagcgtga ggcgattatt aacagcgccc gtgcgacgtc cagttccagt tttttgcagt 3300 
gcagtagcat tattcgcatt accgacaaag cgttacgtga agaactggtg acgctgaccg 3360 
gcgggcaaaa acacgtagcg caagcggcgg agttctgggt gttctgtgcc gactttaacc 3420 
gccatttaca gatctgtccg gatgctcagc tcggcctggc ggaacaactg ttgctcggtg 3480 
tcgttgatac ggcaatgatg gcgcagaatg cattaatcgc agcggaatcg ctgggattgg 3540 
gcggggtata tatcggcggc ctgcgcaata atattgaagc ggtgacgaaa ctgcttaaat 3600 
taccgcagca tgttctgccg ctgtttgggc tgtgccttgg ctggcctgcg gataatccgg 3660 
atcttaagcc gcgtttaccg gcctccattt tggtgcatga aaacagctat caaccgctgg 3720 
ataaaggcgc actggcgcag tatgacgagc aactggcgga atattacctc acccgtggca 3780 
gcaataatcg ccgggatacc tggagcgatc atatccgccg aacaatcatt aaagaaagcc 3840 
gcccatttat tctggattat ttgcacaaac agggttgggc gacgcgctaa aaccgccacg 3900 
tcgatgtatg atacgcgggc ttttgaccag gtctgacaga gaggtgcagg gtgaaaattg 3960 
ccatattgtc ccgggatgga acgctctatt cgtgtaagcg gctgcgtgaa gccgctatac 4020 
agcgcggtca cctggttgaa attcttgatc cgctttcttg ctacatgaac ataaatcctg 4080 
cggcgtcttc tattcactac aaaggccgca agttacccca ttttgacgca gtgatcccgc 4140 
gtattggcac cgccattacc ttttatggga cggcggcact gcgccagttc gagatgctgg 4200 
ggagctatcc gctcaatgag tcggtcgcca ttgcccgggc gcgtgacaaa ttgcgttcca 4260 
tgcaactgct ggcgcgtcag ggcatcgacc tgcctgtcac gggcattgcg cattcgccgg 4320 
atgataccag cgatttaatc gacatggtcg gtggtgcgcc gctggtggtc aagttggttg 4380 
aaggcacgca gggaattggc gtcgtgctgg cggagacgcg tcaggcggcg gaaagcgtga 44 40 
ttgacgcttt ccgcggtctg aacgcgcata ttctggtgca ggaatatatc aaagaggcgc 4500 
aagggtgcga tatccgctgt ctggttgttg gcgatgaagt ggtcgctgcg attgaacggc 4560 
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gggcgaaaga gggcgatttt cgttccaatt tgcatcgtgg cggcgcggca agcgtcgcca 4 620 

gtatcacacc acaggagcgt gaaatcgcga taaaagccgc gcgaacgatg gcgctggacg 4680 

ttgctggtgt ggatattctg cgtgctaatc gcgggccgtt ggtgatggag gtgaatgcgt 4740 

cgccggggct ggaaggaata gaaaaaacca ccggtatcga catcgcgggt aaaatgatcc 4800 

gctggatcga acgccacgct acgacagaat attgcctgaa aacgggtggt tagtcgcaat 4860 

cacattactg atcatggttt tgcctgcgct ttttgcgtaa gctgtgccgg tctttttatc 4920 

gaaagaggtt gtacaaaatt atg aca teg ctg gtc gtt cct ggt ctg gat acg 4 973 

Met Thr Ser Leu Val Val Pro Gly Leu Asp Thr 
1 5 10 



ctg cgt caa tgg etc gat gac ctg ggg atg agt ttt ttt gaa tgt gat 
Leu Arg Gin Trp Leu Asp Asp Leu Gly Met Ser Phe Phe Glu Cys Asp 
15 20 25 

aac tgt cag get ctg cat ctg ccc cat atg cag aat ttc gac ggt gtc 
Asn Cys Gin Ala Leu His Leu Pro His Met Gin Asn Phe Asp Gly Val 
30 35 40 



cag gat gat aat ctg cca aag ctg gtg gtt tgc cag tct tta tec gtt 
Gin Asp Asp Asn Leu Pro Lys Leu Val Val Cys Gin Ser Leu Ser Val 
95 100 105 

atg cag ggc gta acc tat gag cag ttt gca tgg ttc gtg cgt cag age 
Met Gin Gly Val Thr Tyr Glu Gin Phe Ala Trp Phe Val Arg Gin Ser 
110 115 120 



ctg tta ccg act gat gat gaa ggg caa aac aac gtt acc gaa aac tat 
Leu Leu Pro Thr Asp Asp Glu Gly Gin Asn Asn Val Thr Glu Asn Tyr 
140 145 150 155 



5021 



5069 



ttt gat gec aaa ate gat ctg ate gat aac acg ate ctg ttt tct gec 5117 
Phe Asp Ala Lys He Asp Leu He Asp Asn Thr He Leu Phe Ser Ala 
45 50 55 

atg gcg gaa gtc cga cct tea gec gta ttg ccg ctg gcg gcg gat tta 5165 
Met Ala Glu Val Arg Pro Ser Ala Val Leu Pro Leu Ala Ala Asp Leu 
60 65 70 75 

tct gec ate aat gec agt teg ctg acc gtg aaa gca ttt ctt gat atg 5213 
Ser Ala He Asn Ala Ser Ser Leu Thr Val Lys Ala Phe Leu Asp Met 
80 85 90 



5261 



5309 



gaa gag cag att teg atg gtc att ctt gaa get aat gec cat caa ctg 5357 
Glu Glu Gin He Ser Met Val He Leu Glu Ala Asn Ala His Gin Leu 
125 130 135 



5405 



ttc etc cac tga taactccttt cgagcacgca gtcgctggtg cagtggctgc 5457 
Phe Leu His 

gcgctgcaaa attatctget gtttttaacc ttttcttaaa gattatttca cttctcttgt 5517 
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gtcgatttgg ccttatcaca tagagcaaat atgcataaaa atttgttaaa taccgttttt 5577 
taatccgagc tatagtctca aaccctggct aaagttattc ttgcgatgct tttatatagc 5637 
gagcagtgct ggccgggaga aagttctctt ttcttacacc gcgccgataa aaaatatgca 5697 
cgtttattgc atatctttca gtgtgacaac ttttgttcgt ttgttaacga actttcagaa 5757 
ggaaagagat atgaccgcct taaataaaaa atggctatcg ggtctggttg cgggtgctct 5817 
gatggccgtc tctgtcggca cgctcgcggc tgaacaaaaa acactccaca tttataactg 5877 
gtctgattat atcgccccgg acacggtggc caattttgaa aaagaaaccg gtattaaagt 5937 
cgtctacgat gttttcgact ctaacgaagt actggaaggc aaattaatgg ccgggagtac 5997 
cggctttgat ctggtggttc catctgccag ctttctggag cgccagttga ctgcgggagt 6057 
tttccagccg ctggacaaaa gcaaattgcc ggagtggaag aatctcgacc cggaactgct 6117 
gaagctggtc gccaaacacg atcccgacaa taaatttgct atgccctata tgtgggcgac 6177 
gaccgggatt ggctataacg ttgataaagt taaagcggtg ctgggcgaaa acgcgcccgt 6237 
cgatagctgg cacttgatcc tcaaacctga aaatctggaa aaactgaaaa gctgcggtgt 6297 
ctctttcctg gatgcgccag aagaagtttt tgctaccgtg ttgaattatc tcggcaaaga 6357 
tcccaacagc actaaagcgg atgattacac cggaccggca acagatctgc tgttaaagct 6417 
gcgcccgaac attcgttatt tccattcatc tcaatacatt aacgacctgg caaacggcga 6477 
tatttgcgtc gctatcggct gggcaggtga tgtctggcag gcgtcaaacc gcgcgaagga 6537 
agcgaagaat ggcgtgaatg tctcgttctc gattccaaaa gaaggggcga tggcgttctt 6597 
tgatgtattc gccatgcctg cggatgccaa aaacaaagac gaagcctatc agttcctgaa 6657 
ttacctgctg cgcccggatg tagtagcgca tatttccgac catgtgttct atgccaacgc 6717 
caataaagca gccacgccgc tggtgagtgc ggaagtccgt gagaacccag gtatttatcc 6777 
gcctgcggat gttcgtgcga agctgttcac tctgaaagtg caggatccga aaatcgaccg 6837 
tgtgcgcacc cgcgcgtgga ccaaagtgaa gagcggaaaa taatccgcag tcgtagatgc 6897 
cggaggggcg caccacaccc gccggcaatt cgcaccatta tggtgcgctt gcacacattc 6957 
aatgccggag agcagccgtg aatgacgcta tccctcgccc gcaggcgaaa acccgtaagg 7017 
cgctgacgcc gctattagaa atccgcaacc tgaccaaatc ctacgatggt caacatgcgg 7077 
tggatgatgt cagcctgacc atctacaaag gtgaaatctt cgcgctgctg ggcgcatccg 7137 
gctgtggcaa gtccacgctg ctgcgtatgc tggcaggttt cgaacaacct tctgccggac 7197 
agataatgct tgatggcgtc gatttgtcac aggttccgcc ttacctgcgc cccatcaata 7257 
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tgatgtttca gzcttacgcg ctgtttccgc atatgaccgt ggaacagaac atcgcttttg 7317 
gcctgaaaca ggacaaacta ccgaaagcgg aaattgccag ccgggtcaat gagatgctcg 7377 
gcctggtgca tatgcaggag ttcgccaaac gcaaaccgca tcagctttcc ggtggtcagc 7437 
gacaacgtgt ggccctggcc cgaagccttg cgaagcgccc gaaactatta ctgctcgatg 74 97 
agccgatggg cgcgctggat aaaaagctgc gtgacaggat gcagcttgaa gtggtggata 7557 
ttctggagcg cgtcggtgtg acttgtgtga tggtcaccca cgatcaggaa gaggcgatga 7617 
ccatggcggg gcgcatcgcc attatgaatc gtgggaaatt tgtccagatt ggcgaaccgg 7 677 
aagagatcta cgagcatccg actacccgct atagcgccga atttattggc tcggtaaacg 7737 
tctttgaagg cgtactcaaa gagcgtcagg aagatggcct ggtgcttgat tcgccggggc 77 97 
tggtgcatcc actgaaagtc gacgcggatg cctcggtggt cgataacgtg ccggtacatg 7857 
tggcgctgcg cccggaaaaa atcatgcttt gcgaagagcc gcccgccaat ggttgtaact 7917 
tcgcggtggg cgaggtgata cacattgcct atctcggcga tctttcggtg tatcacgttc 7 977 
gtctgaaaag tgggcagatg attagcgccc agctacaaaa cgcccatcgt catcgtaaag 8037 
ggttaccgac ctggggcgac gaagtgcgtt tgtgctggga agtggacagc tgtgtggtgc 8097 
tgacggttta aggagcaaag atgagtacac ttgaacctgc tgcccagtcg aaaccgccgg 8157 
gcggatttaa gctgtggttg tcgcagctgc aaatgaagca tgggcgcaaa ctggtcattg 8217 
cgttgccata tatctggttg atcttgctgt ttctgctgcc atttctgatt gtctttaaaa 8277 
taagcctggc ggagatggcg cgcgctattc caccttatac cgaactgatg gagtgggctg 8337 
acgggcaact gtccatcact cttaatctcg gtaattttct gcaactgacc gacgatccgc 8397 
tctatttcga tgcttatctc cagtcgctac aggtggctgc gatttcgaca ttttgctgtt 8457 
tactgatcgg ctatccgctg gcgtgggcgg tggcgcacag taagccttcg acccgtaata 8517 
ttttattact actggtgatc ctgccgtcgt ggacctcgtt tctgatccgc gtttatgcct 8577 
ggatgggaat attaaaaaac aacggtgtgc tgaataattt tctgctgtgg ctgggggtta 8637 
tcgatcaacc gctgaccatt ctgcatacca atctggccgt ttatatcggc attgtttacg 8 697 
cttacgtgcc gtttatggta ctgccgattt ataccgcgtt gattcgtatt gattattcgc 8757 
tggtggaagc agcgctggat ctcggtgcac gaccgctgaa aacgttcttt actgtgatcg 8817 
tgccgctgac taaaggtggg attattgccg gatcgatgct ggtgtttatc ccggctgtgg 8877 
gcgagtttgt gatcccggaa ctgctcggtg gcccggacag catcatgatc gggcgcgtgc 8937 



" ifii 
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tatggcaaga 


gtttttcaat 


aaccgcgact 


ggccggtggc 


ctcggcggta 


gcgatcatca 


3997 


tgttgctgct 


gctaattgtg 


ccgataatgt 


ggttccacaa 


acaccagcaa 


aaaagcgtgg 


9057 


gagaacacgg 


atgaataatt 


taccggtagt 


tcgttcgccc 


tggcggattg 


tgattttgct 


9117 


gctgggcttt 


acctttctct 


acgcgccaat 


gctgatgctg 


gttatctatt 


cgtttaacag 


9177 


ctcgaagctg 


gtgacggtgt 


gggccggctg 


gtcaacgcgc 


tggtatggtg 


agttattgcg 


9237 


cgatgacgcg 


atgatgagtg 


cggttggttt 


aagtctgaca 


attgcggcct 


gtgcggcgac 


9297 


ggcggcggcg 


atcctcggaa 


ctattgcggc 


ggtggtgctg 


gtgcgctttg 


gcaggtttcg 


9357 


cggatcaaat 


ggctttgcct 


ttatgatcac 


cgcgccgctg 


gtaatgccag 


atgtcatcac 


9417 


gggcttgtcg 


ctgttgttat 


tattcgtcgc 


gcttgctcat 


gccattggct 


ggcctgcgga 


9477 


ccgcggtatg 


ctcaccatct 


ggctggcgca 


tgtcactttt 


tgtacggctt 


atgtggcggt 


9537 


cgttatttct 


t caagattgc 


gggaactgga 


tcgctcgata 


gaagaagcag 


cgatggatct 


9597 


cggtgcgacg 


ccgctgaaag 


tgtttttcgt 


cattacgcta 


ccgatgatca 


tgcccgcgat 


9657 


catttctggc 


tggttactgg 


cttttacttt 


gtcgcttgat 


gatctggtga 


tcgccagctt 


9717 


tgtttccggg 


ccgggagcca 


ccacgttacc 


gatgctggtc 


ttttccagcg 


tgcggatggg 


9777 


ggtgaatccg 


gaaatcaacg 


ccctggcaac 


attgatcctc 


ggcgcggtcg 


gaattgtcgg 


9837 



atttatcgcc tggtatctga tggctcgcgc agaaaaacag cggatacgcg acatccagcg 9897 
tgcaagacgt ggctgaagac actaaaattt gccaacctgg ctacataatg ccgcgcatgt 9957 
cgcggcattg ttttcatgga agacgaaacg ttgggatttt ttaagaaaac atcttcatct 10017 
catgctcgcc ^gaatgtgcc tgcgctggtg caggtggcgg cgctcgccat tattatgatc 10077 
cgtggcctcg acgtgctgat gattttcaat acgctgggcg tgcgcggtat tggcgagttc 10137 
attcatcgca gcgtacaaac ctggagttta acgctggtct ttttaagcag tctggtgctg 10197 
gttttcattg agatctggtg tgcgttttca ctggtgaaag ggcgtcgctg ggcgcgctgg 10257 
ctatatctgc tgacacaaat caccgccgca agttacttgt gggcggcttc gctggggtac 10317 
ggttatccgg agctgttcag cattcccggt gaatcaaaac gtgaaatctt ccatagcctg 10377 
atgctgcaga agctgccgga tatgctcatc ctgatgctgc tgttcgttcc ctcgaccagt 10437 
cggcggttct tccagttgca ataatgtgta taatcgtcgc ccctgatgat gtgaaggtca 104 97 
atgtatgcag tgcgcacttt acgacgcggg tcgctgtcgt tcctgtcagt ggataatgca 10557 
gccgattcca gagcaactct ccgctaaaac cgccgatctt aaaaatctgc tcgccgactt 10617 
tccggttgag gaatggtgcg cgccggtgtc aggcccggaa caagggtttc gtaataaagc 10677 
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caaaatggtg gtgagtggta gcgttgaaaa accactgctc ggtatgctgc atcgcgatgg 10737 
cacaccagaa gacctttgtg actgcccgct ttatcctgcc tcatttgcgc ccgtttttgc 10797 
ggcgctaaaa ccgtttatcg cccgagcggg gttaacgccc tacaacgtgg cgcgtaagcg 10857 
tggcgaactg aaatacattc tgctgactga aagccagagt gatggaggca tgatgctgcg 10917 
ctttgtactg cgttctgata ccaagctggc gcaactgcgt aaggcgctgc cgtggttaca 10977 
cgaacaacta ccgcagctga aagttattac cgtcaatatt cagccggtac atatggcgat 11037 
tatggaaggg gagacggaga tctacctgac cgaacaacag gcactggcgg agcgttttaa 11097 
tgacgtaccg ctgtggatcc gtccgcaaag tttcttccag actaatccgg cggtcgccag 11157 
ccagttgtac gccaccgcgc gcgactgggt acgacagctg ccggttaaac atatgtggga 11217 
tctgttctgc ggtgtggggg gctttggttt acactgcgcg acgcctgaca tgcagttaac 11277 
cgggatcgaa attgcatcag aggccattgc ctgtgcaaag cagtcagccg ctgaactggg 11337 
cttaacgcgt ttgcaatttc aggcgctgga ctccactcag tttgccaccg ctcaggggga 11397 
tgtgccggag ctggtgctgg ttaacccgcc gcgccgcggc attggtaaac cgctgtgtga 11457 
ttatctctca acgatggcac cgcgttttat catctactcc agctgtaacg cccaaactat 11517 
ggcgaaagat atccgcgaac tgcctgggtt tcgtattgaa cgggtgcagc ttttcgatat 11577 
gttcccgcat accgcgcact atgaagtgct gacgctgctg gtgaagcaat aaaaaagccg 11637 
catgtgcggc itcagattgc tgacaaagtg cgcgttgttt atgccggatg cggcgtaaac 11697 
gccttatccg gcctacaaaa gcgtgcaaat tcaatacatt gcatgggcca tgtaggcct 11756 



<210> 55 
<211> 158 
<212> PRT 

<213> Escherichia coli 
<400> 55 

Met Thr Ser Leu Val Val Pro Gly Leu Asp Thr Leu Arg Gin Trp Leu 
15 10 15 

Asp Asp Leu Gly Met Ser Phe Phe Glu Cys Asp Asn Cys Gin Ala Leu 
20 25 30 

His Leu Pro His Met Gin Asn Phe Asp Gly Val Phe Asp Ala Lys He 
35 40 45 

Asp Leu He Asp Asn Thr He Leu Phe Ser Ala Met Ala Glu Val Arg 
50 55 60 

Pro Ser Ala Val Leu Pro Leu Ala Ala Asp Leu Ser Ala He Asn Ala 
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65 70 75 80 

Ser Ser Leu Thr Val Lys Ala Phe Leu Asp Met Gin Asp Asp Asn Leu 
85 90 95 

Pro Lys Leu Val Val Cys Gin Ser Leu Ser Val Met Gin Gly Val Thr 
100 105 110 

Tyr Glu Gin Phe Ala Trp Phe Val Arg Gin Ser Glu Glu Gin He Ser 
115 120 125 

Met Val He Leu Glu Ala Asn Ala His Gin Leu Leu Leu Pro Thr Asp 
130 135 140 

Asp Glu Gly Gin Asn Asn Val Thr Glu Asn Tyr Phe Leu His 
145 150 155 



<210> 56 
<211> 10160 
<212> DNA 

<213> Escherichia coli 
<400> 56 

ttactcacaa cttattgaat ctgcatgata ttgcctgccg ggtaaggcgt tacgccgcat 60 
ccggcatcaa atgactcaac gttgtcccgc ttctggtttg cgcgattttt gccagtaaaa 120 
atgctcgcgc aaaccttccg ccgactcttc cgccacagca cgcaattcat cgctgtccgc 180 
ttcatgacgc agctgatgat ccacattctt tacccacaca aattcatgtc ctttgtgccc 240 
tgccatgagt tgtcctgaaa acagagcaca cgttaataag acaaccgata acgccttcgt 300 
aaacatcctg ccaccttttt cttacctttt gccgctatga tgccgatcgt ttcttgaggt 360 
tattattcag ttttgcaaat tagcgcaaag aaattctgga atcttccttc ctgattttgc 420 
attgcattct gccgttgcgg cgatttagtg ctattttcga gcaaattaca cacggaggta 480 
aacactaatg tttactttgt tgatatactc agcggcaggg aggcgatgtg aaacaaagcg 540 
agttcagacg ttggctcgaa tctcagggcg tcgatgtagc gaatggcagc aaccatttga 600 
aactcaggtt tcatgggagg cgcagtgtca tgccgcgtca cccctgcgat gagattaaag 660 
aaccattgcg taaagcaatc ctgaaacaac tcggtttgag ttaatcgcca attaaaaagg 720 
ttaatgacat gcgagagaca gtcgaaatta tgcgttatcc cgtcactctt acacccgcgc 780 
cggaaggcgg ttatatggtt tcttttgtgg atatccctga agcgttgacc cagggcgaaa 840 
ctgtcgctga agcgatggaa gcggcaaaag atgctttact gaccgcattt gatttttatt 900 
ttgaagataa cgagcttatc cctttacctt cgccattaaa tagtcacgat cactttattg 960 
aagtaccttt gagcgtcgcc tctaaggtat tgctgttaaa tgctttttta cagtcagaaa 1020 
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tcactcagca agagttagcc aggcgaattg 
ttaacttgca tcatgcgaca aaaatcgacg 
aagagttatc gctggtgatg gtttaattac 
tgatatagac tgccgaatca tctgcacata 
agcttgcaga acaattacgc gagcagattg 
tgccttcgtt gcgtgaccag gtggcgcttt 
cctatcagtt cctcgaaagt cagggatata 
ttgcgccaca ggcaataaaa atgccgaaag 
cagtcgatat caacacttat atttttgata 
ttccgtttgc ctcggccttt cccgacccgc 
cgctggcgca ggtaagcaaa accgccacag 
gaaacgcaga actgcgtcag gctattgctc 
ctcctgatga aattgtcatt actgccgggg 
cggtaactga accgggcgat tgggtgatag 
aggcgctgga gcggctacgg ctgaaggcgt 
tagatcttca ggcgctggaa ctggcgttgc 
tgactaatag ccagaatcca ctcggattta 
tggcgttgct caatcagtac aacgtaacgc 
attttggacg ggaaaaaccg ctgcctgcga 
attgctcttc gttttcgaaa tgtctggtgc 
gaaaacatgc acgtaaaatt caacgcttgc 
cgatgcaact -gcgctggtg gattaccttt 
gcctgcgtcg ccagcttgcg gaacgtaaac 
tgcctgcgga agtgaaaatt catcataatg 
ccgagccgtt agatgccggc gaattaagcc 
cgccgggtaa aatgttttct accggtgaaa 
cgtggcagtg gggagagcgt gaagaacagg 
aacggctgta atagcgttta atttaattcc 



gcaaacctaa acaggagatt actcgcctat 1080 
ccgtccagct cgcggcaaag gcgcttggca 1140 
agttaacgaa aagttgtcat ttttaacaac 1200 
attacgattc gataatgaaa aaataccagc 1260 
cgtcgggtat ctggcaaccc ggcgatcgtt 1320 
caggcatgag ctttatgact gtcagccatg 1380 
ttatcgcacg accgcagtcg ggttattacg 1440 
cgccagtcat tccagtcact cgagatgaag 1500 
tgttgcaggc cagtcgcgat ccgtcggtcg 1560 
gacttttccc cctccaacaa ctaaaccgct 1620 
cgatgagcgt gattgaaaac ttaccgccag 1680 
gtcgctatgc cttacagggc atcaccattt 1740 
cgttagaggc attaaacctc agtttgcaag 1800 
tagagaatcc ttgtttctac ggtgcgttgc 1860 
tatcggtggc gacggatgtt aaagaaggga 1920 
aggagtatcc ggtgaaagcg tgctggctga 1980 
ccttaacgcc gcaaaaaaaa gcacaactgg 2040 
tgattgaaga tgacgtttac agcgaacttt 2100 
aagcgtggga tcgccacgat ggcgttttgc 2160 
ctggttttcg tattggttgg gtcgccgccg 2220 
agttgatgag tacgctttcc accagctcac 2280 
ccacgcgccg atacgacgcc catcttcgtc 2340 
aacgtgcctg gcaggcactg ctgcgttatc 2400 
acagtggtta ctttctctgg ttggagctcc 2460 
tggcggcact gacgcatcat atcagtattg 2520 
actggtcacg ttttttccgt tttaataccg 2580 
cggtaaaaca attaggcaaa cttattcaag 2640 
tcttagattg ggtaatatga atttcgaata 2700 
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gcagtcatat 


ttcctaactc 


cttgactata 


ctccagaaga 


taaccttaca 


gacggcataa 


2760 


tgcgcggtag 


ctcacaacct 


gaataaattt 


tctcaggggc 


gaaggtgtgc 


ctgcaagccg 


2820 


ccgtctatgg 


ttaaacaagg 


agatattttt 


acggcacggc 


ggctgaacaa 


ttaattacga 


2880 


caggagtaag 


accttatgag 


caagacattt 


gcccgcagca 


gcctgtgtgc 


gctcagcatg 


2940 


acaataatga 


ccgctcacgc 


cgccgaaccg 


cctaccaatt 


tagataaacc 


ggaagggcga 


3000 


ctggatatta 


tcgcctggcc 


gggatacatc 


gaacgcggac 


aaactgataa 


acaatacgac 


3060 


tgggtaacgc 


agttcgaaaa 


agagacaggc 


tgcgcggtga 


atgtgaaaac 


cgccgcgact 


3120 


tccgatgaaa 


tggtcagtct 


gatgaccaaa 


gggggttacg 


atctggttac 


ggcatccggc 


3180 


gatgcctcgc 


tgcgtttgat 


tatgggtaaa 


cgcgtgcagc 


cgattaatac 


cgcattgatt 


3240 


cccaactgga 


aaacgctcga 


tccgcgcgtg 


gttaaaggcg 


actggtttaa 


tgttggcggc 


3300 


aaagtttacg 


gcacacctta 


ccaatggggg 


ccgaacctgc 


tgatgtacaa 


cactaaaacc 


3360 


ttcccgacgc 


cgccggatag 


ctggcaagtg 


gtttttgttg 


agcaaaatct 


gccggacggc 


3420 


aagagcaata 


aaggccgcgt 


tcaggcttat 


gatggcccta 


tctatattgc 


ggacgctgcg 


3480 


ttgttcgtta 


aagccactca 


gccgcagttg 


ggcatcagcg 


atccgtatca 


actcaccgaa 


3540 


gaacagtacc 


aggcggtgct 


gaaagtgctg 


cgcgctcaac 


acagtttgat 


ccatcgctac 


3600 


tggcatgaca 


ctaccgtgca 


aatgagcgat 


ttcaaaaacg 


agggtgtggt 


tgcttccagt 


3660 


gcctggccct 


atcaggccaa 


cgccctgaaa 


gccgaaggcc 


agcctgttgc 


taccgttttc 


3720 


ccgaaggagg 


gtgttaccgg 


ttgggctgat 


accaccatgc 


tgcatagcga 


agcgaaacat 


3780 


ccggtttgcg 


cctacaaatg 


gatgaactgg 


tcattaacgc 


caaaagtgca 


gggcgatgtg 


3840 


gcggcctggt 


ttggctcgtt 


accggtagtg 


ccggaagggt 


gtaaagccag 


tccgttatta 


3900 


ggcgaaaaag 


gttgtgaaac 


caacggtttt 


aactatttcg 


acaaaatcgc 


cttctggaaa 


3960 


acgcctatag 


cagaaggggg 


caagtttgtt 


ccctacagtc 


gctggacgca 


ggattacatt 


4020 


gccattatgg 


gcggtcgcta 


acttcgctgg 


ggtgctttat 


gacgtacgca 


gtggagtttg 


4080 


acaacgtctc 


gcggttgtac 


ggtgacgtgc 


gcgcagtaga 


tggcgtcagt 


attgcgataa 


4140 


aagatggtga 


gtt cttctct 


atgctggggc 


cgtccggctc 


cggcaaaacc 


acctgcctgc 


4200 


gcctgattgc 


tggcttcgaa 


cagctttccg 


gcggggctat 


ctctatcttt 


ggtaaacccg 


4260 


ccagcaatct 


gccaccgtgg 


gagcgggacg 


tgaatactgt 


ctttcaggac 


tacgcgctat 


4320 


ttccgcatat 


gtcgattctt 


gacaatgtcg 


cctatgggct 


gatggtcaaa 


ggcgtgaata 


4380 


aaaagcagcg 


gcacgcaatg 


gcgcaagagg 


cgctggagaa 


agtggcgttg 


gggtttgtac 


4440 
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6120 
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tttagttttc caccgcaggg cctgacgctg 
gatattcttg atgccgtgac actgtcactt 
ctggtgttag ggacgctggc agctgccgcg 
gccatttcgc tgttactgct gctgcccatt 
ttattaaccg cctttaaaac catcaatctg 
catgcgactt -ttgtgtagt tgtggtgttt 
tcctggagtc "iggttgaggc gtcaatggat 
tacgtagtgt tgccgaatct cagttcggcg 
ttgtcgttcg atgaaatcat cgttacgacc 
ttgtggttgc tcaatcagct tgggcgaccg 
ctgctggtta tgttggtaac aaccttgccg 
ggcgacaatg gtcaataacc actgatacag 
aacggagaac tggttagcgg cgaaggggaa 
gacgttttac tggaaattgc cgaggcatcc 
gcagatgcag catttgccga atgggggcaa 
ctgaaactgg ctgatgttat cgaagaaaat 
aattgtggca aaccgctgca tagtgcgttc 
tttcgctttt tcgcgggtgc ggcgcgctgt 
gaaggtcata cttcgatgat ccgtcgcgat 
tggaattatc cgctgatgat ggccgcgtgg 
tgcgtagtgc ttaaaccatc agaaattacc 
gcgaaagata tcttcccggc aggcgtgatt 
ggtgatccgc tgaccggtca tcccaaagtg 
accggcgagc acatcatcag ccataccgcg 
ggtggcaaag cgccagtgat tgtttttgat 
gtacgtacat ttggctatta caatgctgga 
gcgcaaaaag gcatttacga tacgctggtg 
aaatctggtg cgccagatga cgagtctacg 
ctcgaacgcg tcggcaaggc agtagaagag 



cgctggttta gcgtggcagc acagcgtagt 6180 
aaagtggcgg cgctggcgac attaattgcg 6240 
ctgtggcgac gagacttttt cggcaaaaac 6300 
gcgctgccgg gcattgtcac tggtctggcg 6360 
gagccgggat ttttcaccat cgtggtcggt 6420 
aacaatgtca tcgcccgttt tcgccgcacc 6480 
cttggggcca atggctggca aaccttccgc 6540 
ttactggcag gaggaatgct ggcgtttgcc 6600 
tttacggcag gtcatgaacg aacgttaccg 6660 
cgtgatgtac cggtaactaa cgtggtggca 6720 
atcctggggg cctggtggct aacccgcgaa 6780 
gaatatgcta tgcaacataa gttactgatt 6840 
aaacagcctg tctataatcc ggcaacgggg 6900 
gcagagcagg tcgatgctgc tgtgcgcgcg 6960 
accacgccga aagtgcgtgc ggaatgtctg 7020 
ggtcaggttt ttgccgaact ggagtcccgt 7080 
aatgatgaaa tcccggcgat tgtcgatgtt 7140 
ctgaatggtc tggcggcagg tgaatatctt 7200 
ccgttggggg tcgtggcttc tatcgcaccg 7260 
aaacttgctc cggcgctggc ggcagggaac 7320 
ccgctgaccg cgttgaagtt ggcagagctg 7380 
aacatactgt ttggcagagg caaaacggtg 7440 
cggatggtgt cgctgacggg ctctatcgcc 7500 
tcgtccatta agcgtactca tatggaactt 7560 
gatgcggata ttgaagcagt ggtcgaaggt 7620 
caggattgta ctgcggcttg tcggatctac 7680 
gaaaaactgg gtgctgcggt ggcaacgtta 7740 
gagcttggac ctttaagctc gctggcgcat 7800 
gcgaaagcga cagggcacat caaagtgatc 7860 
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actggcggtg aaaagcgcaa gggtaatggc 
gcattacagg acgatgccat cgtgcaaaaa 
cccttcgaca acgaagaaca ggtggtgaac 
tcttcggtat ggacgaaaga tgtgggcagg 
ggttgtacct gggtcaatac ccatttcatg 
aaactttctg gttacggcaa ggatatgtca 
cgccacgtca tggttaaaca ttaaggataa 
ttgcgtactg tcagagcact gatttctctg 
tcaaataaac cagccaaatc tcatagagat 
atttatcagt actacagttc tactggaaac 
ctatgtgtat agtacgggtt aagaaaatcc 
ggcaagttgc tgtttgatga ttttttctca 
aaatgacgca tatttgcgcg cgttttattc 
atcaacacat gcttgttttt tatgcggtta 
ttctttctca cgataagaaa cgcatccgtt 
ggccgatgag tttcccggtg gcgctgttgt 
tgacggcacc acgcagactt atatcatttg 
ggagaaagta tgtcgcatct ggatgaagtc 
agcgtcattg cccatatgaa cgaattatta 
cgggaagatc gctacaccca gcagcaacgt 
aagcataaag aagatatgga agcgcgccac 
tgattaaaat gagcgtctgg ctaccaacca 
aattgggccg aacaacgccc gtagtggtac 
accgccaatc agctgactgg cgaccagtac 
atatccgctg atactggcga agacaaaaaa 
ccagcgcacg ctggacacca gttcgccaaa 
agaaacaaag agcacaatcc ccaccagtga 
ggaggtctgg gtgatgcgca ccatcagcgt 



tattactatg cgccgacgct gctggctggc 7920 
gaggtatttg gtccagtagt gagtgttacg 7980 
tgggcgaatg acagccagta cggacttgca 8040 
gcgcatcgcg tcagcgcacg gctgcaatat 8100 
ctggtaagtg aaatgccgca cggtgggcag 8160 
ctttatgggc tggaggatta caccgtcgtc 8220 
tattgcagat cgtaagagta tgagatgatc 8280 
acagtacgtg ctgcgtgcaa aatcactaca 8340 
aagagtaaac aaaccaacag cagcaaagaa 8400 
attcattttt gccacctttt atcattgccc 8460 
gcaataatac tcattctgaa gatggataag 8520 
aactggtgaa aaaacttgat gcacgtcaaa 8580 
atctggctgg acgcccgtac atgtctctct 8640 
tggcagcaat cgcatttctt atcacctggt 8700 
tcttaagcgc ctttctggtg ggggcaacat 87 60 
tttcactgtt ttaaatctta ctcactggct 8820 
gatgaatcga taaatttcac aagtggctaa 8880 
atcgcgcgcg tggatgccgc gattgaagag 8940 
atcgccctga gcgatgacgc ggagttaagt 9000 
ctgcgcacag cgatcgccca tcacggtcgc 9060 
gaacagttaa ccaaaggcgg caccatcctc 9120 
ggcgccaacc acaagtaaaa ttgcgccaca 9180 
gccatgactg cggaagatat ccagcatcag 9240 
agcaatagtt gtcgccgctc ccacattctg 9300 
cgatcccagc aagccaggta taagtgtcca 9360 
ccccgccatg ccttgtttaa accataaaat 9420 
gttcagcaac atggcgatga gaatggtaga 9480 
gttctggaca accagaccaa ttccggcggc 9540 
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aatcaaaaaa 


gcaagggtga 


gcgactgatt 


catccaatcg 


cgt ccggtt c 


agtgcgctcg 


ri r r\ f\ 

9600 


tcgagttgca 


actgcataaa 


tgtcagatcc 


agccaacgac 


caaatttagt 


gcctacctgc 


o r r n 

y ooO 


ggcatttgcg 


cggtgacgac 


aaatcccagc 


gactggtgga 


gatgcagcga 


ggcctgattt 


91 ZD 


tgcgattcga 


tcccggcgac 


catgacatgc 


ttcccgcaat 


cccgcgcttc 


atcaatcaat 


9780 


cggcttaaca 


atttacgccc 


cagacctttg 


ccctgatgat 


cgggatggac 


ataaaccgaa 


9840 


tgttccacgg 


tatggcgaaa 


accatcgaaa 


ctacgccagt 


cgccaaacga 


ggcatatccc 


9900 


gtcactacgc 


cgttttcctc 


gctcaccagc 


actggataac 


ctgctaaagt 


ccgcgcttca 


9960 


aaccaggcaa 


tgcggttatc 


agcatccacc 


gtttggtcat 


tccagatagc 


cgccgtatac 


10020 


aacacggcgt 


ggttataaat 


ttccgcaatg 


gcagcacagt 


cggctttgcg 


ggcaaaacgg 


10080 


atggacatgt 


ctggcctcaa 


taaaataatg 


atgatgatgt 


tatcaatact 


atcgaaaaca 


10140 


gcccgaagca 


acggattcct 










10160 



<210> 57 
<211> 172 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 9570-10088 of seq id 56 
<400> 57 

Met Ser He Arg Phe Ala Arg Lys Ala Asp Cys Ala Ala He Ala Glu 
15 10 15 

He Tyr Asn His Ala Val Leu Tyr Thr Ala Ala He Trp Asn Asp Gin 
20 25 30 

Thr Val Asp Ala Asp Asn Arg He Ala Trp Phe Glu Ala Arg Thr Leu 
35 40 45 

Ala Gly Tyr Pro Val Leu Val Ser Glu Glu Asn Gly Val Val Thr Gly 
50 55 60 

Tyr Ala Ser Phe Gly Asp Trp Arg Ser Phe Asp Gly Phe Arg His Thr 
65 70 75 80 

Val Glu His Ser Val Tyr Val His Pro Asp His Gin Gly Lys Gly Leu 
85 90 95 

Gly Arg Lys Leu Leu Ser Arg Leu He Asp Glu Ala Arg Asp Cys Gly 
100 105 HO 

Lys His Val Met Val Ala Gly He Glu Ser Gin Asn Gin Ala Ser Leu 
115 120 125 

His Leu His Gin Ser Leu Gly Phe Val Val Thr Ala Gin Met Pro Gin 
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130 135 140 

Val Gly Thr Lys Phe Gly Arg Trp Leu Asp Leu Thr Phe Met Gin Leu 
145 150 155 160 



Gin Leu Asp Glu Arg Thr Glu Pro Asp Ala lie Gly 





165 




170 








<210> 58 
<211> 10614 
<212> DNA 

<213> Escherichia coli 












<400> 58 
ccggttcgcg 


gcctttccag 


caggttgtat 


taccgtagta 


atgcaagcgc 


gtctcagcgg 


60 


agacaatact 


cgccagtaac 


tctctttttg 


tcaagcaaaa 


gagagttatt 


attgttctgt 


120 


tagtgtatta 


tccactgcgg 


ccctttccgc 


cgtctcgcaa 


acgggcgctg 


gctttaggaa 


180 


aggatgttcc 


gtggccgtaa 


atgcaggtgt 


ttcacagcgc 


ttgctatcgc 


ggcaatatcg 


240 


ccagtggtgc 


tgtcgtgatg 


cggtcttcgc 


atggaccgca 


caatgaagat 


acggtgcttt 


300 


tgtatcgtac 


ttattgtttc 


tggtgcgctg 


ttaaccgagg 


taaataataa 


ccggagtctc 


360 


t ccggcgaca 


atttactggt 


ggttaacaac 


cttcagagca 


gcaagtaagc 


ccgaatgccg 


420 


ccctttgggc 


ggcatatttt 


agattatccg 


attctgttta 


aagtcacgca 


aaaaaccacc 


480 


ccagcgacgt 


tcatagaatg 


gcgcaatatg 


ttcggtaata 


aagtggctaa 


ttcctttttc 


540 


cccttttttc 


acctgacaaa 


tatcgattgg 


ttcatcgcca 


ggtaatgtat 


cggtcgctac 


600 


act t cccgtc 


gcctgaataa 


tttcttcgat 


atcaccatcg 


gcttcaatgc 


caataagtaa 


660 


att aggctgt 


gcctcttcgt 


tctctttaat 


tgaacaaata 


aaagcacgct 


tcaccggctt 


720 


aat ggtttta 


aataaggtgg 


tgagtgaatc 


aatcatttgt 


gctggcggct 


ctgcgacttc 


780 


cgataatatc 


agcgattcac 


cgccttccag 


gatttcctgg 


ctgctcagcg 


gatttccctc 


840 


ttcaccaatc 


aacaaactga 


tttcacgcgg 


cataaattct 


ttaccggttg 


gcagtttggc 


900 


attaaggaag 


agcgtttcgc 


caagtgtcat 


ctcaaacagc 


gtgcgaacgg 


gcattacgac 


960 


aaatgcctgt 


tcgtcttcaa 


ccgcctgttg 


aagtgcttct 


aacgaggtga 


aaaaaggaat 


1020 


gacgctggtg 


ccgtcttctt 


tttcccagtg 


ctgtaaatca 


agcgcgctat 


cttcaaccac 


1080 


agcctcgccc 


tgcgccgccg 


taccaggcac 


ccagacggtg 


gattccagta 


gagtacggaa 


1140 


aaaggccggg 


cggtgcgccg 


gttcagttgc 


tgctttttcc 


agcaggtctt 


caagttcgtt 


1200 


ttttgtttcg 


gacataagaa 


ccacaattca 


ttcaacgttc 


ggggcgcaaa 


tgcctgatgc 


1260 
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gctacgctta 


tcaggcctac 


aagggattcg 


caatttgttg 


aatttgcaga 


atttgtaggc 


1320 


cggataaggc 


gtttacgccg 


catccggcat 


attagtttac 


gccgttaaca 


gattagctat 


1380 


cgtgcgcaca 


ccaagtcccg 


tagcgcccgc 


agaccactgt 


tcaaccggcg 


ctttacggta 


1440 


agtcgccgag 


cagtcgatat 


gcagccagcc 


ttgctgatag 


ttctcaacaa 


agtgcgacag 


1500 


gaagcccgcc 


gccgtgctcg 


cgcctgccgg 


atacgccgcg 


cttccggtat 


tgttcagttc 


1560 


ggcaaagtta 


gacggcagct 


ggctgcggtg 


gaactccgcc 


agcggcagac 


gccagaacgg 


1620 


ttcgttctcc 


tgcgcggcac 


tcgccagcaa 


gcgaccggcc 


agcgcatcgt 


caaaactgaa 


1680 


cagcgcgtga 


taatcattac 


ccagcgcagt 


tttcgccgcc 


ccggtgaggg 


tcgccgcatc 


1740 


aatgatcatt 


tccggtttct 


gcgcactggc 


atcaatcaga 


ccatcggcaa 


gcaccagacg 


1800 


cccttcggca 


tcagtgttca 


tcacttcaac 


ttttttaccg 


ttgcgatagg 


tgatgatatc 


1860 


gcccagcttg 


aacgcattgc 


cgctaatcag 


gttatccgca 


cagcagagga 


acagcttcac 


1920 


gcgcttgttc 


agtccgcgcg 


taatggcaaa 


tgccagcgcc 


ccggtaaccg 


ttgccgcgcc 


1980 


gcccatgtcc 


gacttcatcg 


agtccataaa 


cgcagtctgt 


ttgatgctgt 


agccgccgga 


2040 


gtcaaaagtg 


atacctttac 


ctaccaggca 


cgcgtacact 


ggcgcttctt 


tatcgccagt 


2100 


tgggttgtaa 


tccagcgcca 


gcaataccgg 


agaacgttct 


gaaccgcgtc 


cgactgtgtg 


2160 


cagccccata 


taaccttgct 


cacgcagatc 


ttcgcctttg 


gtgatccgat 


aagtcacacg 


2220 


atcgcccgcg 


acgttgctga 


tcagatcaac 


agcacgctgt 


gccagttgcg 


atggtcccaa 


2280 


ttcttctgcc 


ggtgcgttga 


tggtgtcacg 


cacccagtcg 


atgatcatca 


ggcggttatc 


2340 


cagttcctgg 


cgctgggcat 


cgtccagatc 


cggccacacc 


actttacgcg 


tgcctttcgg 


2400 


ggctttgtaa 


ccttgccaga 


atgcccagca 


gcgatccgca 


tcccagcctt 


caccgcttaa 


2460 


ctgaacatgc 


ttgatgccca 


gaccgtcaat 


cttgcgcgcc 


gcacgctgga 


tcagccccag 


2520 


atcgtctgcc 


ccgttcaaat 


gcagggtaat 


gccgtcatta 


ttaatgctgt 


aagttgcttt 


2580 


ttctccccag 


cgcgcgtcgg 


caggttgggt 


agagagggta 


atcttcatcg 


cttctgtcat 


2640 


tttagttatc 


cttctttgta 


aaagggccgc 


cagttggcag 


ccccaggatt 


tttccgctaa 


2700 


atgattcgcg 


~:tgcaggaag 


gcggcaagtg 


agtgaagccc 


caggagcata 


gataactatg 


2760 


tgactggggt 


gaacgagcgc 


agccaacgca 


tctgcggcgt 


gaagcatgac 


gcggaaatta 


2820 


ttcggcctcg 


tccagccaga 


ctaacaaaat 


cgcttcgagg 


attttctcgt 


tggatgcctg 


2880 


cgggtcgtcg 


tcgaaatctt 


ccagatcgca 


aatccactga 


tgcatatcgg 


tgaatcgaac 


2940 


cgttttcgga 


tcaagatcgg 


gatacgcatc 


gtacagtgct 


tcgccaattt 


cgcggctatc 


3000 
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ggtccactta agtcccatac taacctctgt taatgctcac gcgcatggtt gatagtgtaa 3060 
cgcgggattt cgactactaa atcttcgtcg gtaacgcgcg cctggcagct taaacggctt 3120 
tccggctcca gtccccaggc tttgtccagc atgtcgtctt cctgctctga gctttccggc 3180 
agtgagtcaa aaccttcacg aacgatgcag tggcaggtgg tgcaagcaca ggatttttca 3240 
caggcgtgtt caatctcgat accgttacgc agagctgcgt cgagaatggt ttcaccgcta 3300 
ttagcttcca gaacagcgcc atcagggcag agatcctgat gaggcaaaat aacaatcttt 3360 
ggcatattaa acctcgtcca cggaatggcc tttcagcgca cgacgaaccg actggtccat 3420 
gcggcgagcg gcgaaatcct gggtttgttt gtctacgttt ttaatcgctt gttcgatggc 3480 
gtcaacatca tcgccctgcg ccacttcact caggtgagcg gcagcatcgt caatgacctg 3540 
acgttctgcg gcgcttaaca gcgcggcatc agcagccagc gcgccgtgca gactttccag 3600 
cacacgcgcc gcttctactt tttgttctgc cagcattcgg gcttttacgt cctgctcggc 3660 
atagctcatt gagtctttga tcatcgaagc gatttcgcta tcggtcagac cgtaagacgg 3720 
tttgacctga atagacgcct caacgccggt ggatttctcc atcgccgtca cgctcaaaag 3780 
accgtcggca tcgacctgga acgtcacgcg aatatgcgca ccgccagccg gtagcgccgg 3840 
aataccacgc agcgcaaaac gcgccagtga gcggcagtcc tgcaccagtt cgcgctcacc 3900 
ctgcattaca tggatagaca tcgccgtctg accatcttta aaggtggtga aatcctgagc 3960 
gcgggccacc ggaatagtgg tattacgcgg aatcactttc tccaccaggc cgcccatcgt 4020 
ttcgaggccc agcgacagtg ggatcacatc aagcaacagc atttcgctgt ctggcttgtt 4080 
acccaccaga etatccgcct gaatcgccgc gccaatagcg acgactttat ccgggtcgat 4140 
ggaagtcagc ggtggacgac cgaaaaattc gcctacccgt tcacgcacca gcggcacgcg 4200 
agtagaaccg cccaccatca ccacttccag cacttcatca gcttctacac ccgcgtcttt 4260 
cagcgcgcga cgacaagcca gtaaggttcg ttttaccagt ggcgcgatca gttcattgaa 4320 
ttgttcacgg ctgatttcgc cctgccagcc cgcaacgtta acggtcacgg agtccgcatc 4380 
gctcagcgcg attttggctg caatggcggc atccagcagt tcacgctgaa cgcggttatc 4440 
gctacgatca ggaatgcccg cctgctcgcg aatgtaatcc gccagcagat ggtcgaaatc 4500 
atcgccgccg agcgcggaat caccgccggt tgccagcact tcaaacacgc cgcgacttaa 4560 
gcgcagaatg gaaatatcaa acgtcccgcc accgaggtca taaacggcga tcacgccttc 4620 
ctgaccggaa tccagcccgt aggcgatagc cgcagcggtc ggttcgttaa gtaagcgcag 4 680 
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gacgtgaagg 


cccgccagac 


gcgccgcgtc 


tttggtgccc 


tgacgctggg 


catcgtcaaa 


4740 


gtacgccgga 


acggtgataa 


ctacaccatc 


cagctcgcct 


gccagggctt 


cagttgcccg 


4800 


cgccgccagt 


gctttgagga 


tgtccgcaga 


aacgcgcacc 


gggttcagca 


gccccgccgc 


4860 


cgtttcaatc 


atcggcaggc 


cgttttcgct 


ggcctggaat 


tgataaggca 


gatgcggata 


4920 


gcgttgctgg 


atatcagcca 


gcgagcgtcc 


catcaggcgt 


ttaacagaac 


taattgtgtt 


4980 


ggcggtatcg 


agcgctgcat 


tagtacgcgc 


gtcataaccc 


accgaatgcc 


cttgctgttg 


5040 


atagtgaaca 


acagatggca 


gcaggtgacg 


gccttcatga 


tcggctaacg 


tttcggcctg 


5100 


accgctgcgc 


actgtcgcca 


ccagcgagtt 


ggttgtgccc 


aggtcaatac 


cggccgccag 


5160 


acgacgctga 


tgcggcgcag 


cactcaaacc 


aggttcacta 


atttgtaata 


aggccatgtt 


5220 


tagcttccag 


saattaaaaa 


tcgagcagtt 


tttcttcgag 


ttgttcggca 


ctgcttcgca 


5280 


gtttatcgag 


aaaacgcagc 


ttacgcacgg 


tatccgccgc 


cgcgtcccac 


gtctcgttgt 


5340 


ctaactgttc 


aaccatcaac 


tgatggcggg 


tatcaaacat 


ctttttcaca 


cgtttgataa 


5400 


agctttccag 


ccgcgcttca 


tctttcgcct 


gttcgatctc 


gtccagctct 


tcgcgcagct 


5460 


ccaactgttc 


catcaggaac 


gcggtgtcgc 


gcacagtatg 


ctgctcgctg 


gcgagatcaa 


5520 


agccgtgcaa 


agaaagcaaa 


tattccgcgc 


gcattaacgg 


atgacgcagc 


gtttgccagg 


5580 


cctggttaat 


ggttgcagat 


tgctgtacgg 


cggcgagttg 


ttccgcctgg 


cttccgctgg 


5640 


cgaatttatc 


aggatgatac 


tgacgttgta 


gatcctgaaa 


acgcaggctc 


agcgcctggg 


5700 


tatcgagttg 


atagcgggca 


ggcaagccaa 


agagggtgaa 


gtaatccata 


acattctcag 


5760 


ggctgcgatc 


cgccgcgata 


acggcgaatc 


aggtaaaaca 


aaccccacgc 


gcaggcgacc 


5820 


acggtggggt 


tatcggtatg 


cgcatcaaac 


gtggaagctt 


tcgccgcaac 


cacactcatc 


5880 


tttgacgttc 


gggttggtga 


atttaaaccc 


ttcgttcagg 


ccttctttta 


cgaagtccag 


5940 


ctgcgtaccg 


tccagaaatt 


gcaggctctt 


gccatcgacc 


acgactttca 


cgcctttgtc 


6000 


ttcaaacacg 


atgtcttccg 


gcgtcggttc 


gtcaacaaat 


tccagtacat 


aagccatacc 


6060 


tgaacacccg 


gaggttctca 


cgcccagacg 


caggccaaac 


cctttaccgc 


ggttagccag 


6120 


aaaggtattt 


actcgcgctg 


ctgcactgtc 


gctcagtgta 


atcgacataa 


ccaaacctca 


6180 


actcttattt 


tgcttcacgt 


ttgcttttat 


agtccgcaat 


ggcggctttg 


atcgcgtctt 


6240 


ctgccagaat 


agaacagtga 


attttcaccg 


gcggcagttc 


aagttcttca 


gcaatatcgg 


6300 


tgtttttgat 


cgcctgcgct 


tcgtcgagag 


acttcccttt 


cacccattcg 


gtgaccaggg 


6360 


agctggaagc 


gatagcggaa 


ccgcagccgt 


aagttttaaa 


acgcgcgtct 


tcaatgatac 


6420 
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geagagtgee 
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ccgcgctcgt 
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gt gcattt gc 
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tttegggeca 
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gaeeggagaa 


agacat cagg 


t caactttca 


actggct cag 


gt cgataggc 


agt t taccca 
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cgctctgggt 


tgcatcaacg 


tgatagataa 


tgccacgagc 


aeggcacatt 


tegecgatag 


TOO/1 


ccgegat at c 


ctgcaccacg 


ccgatttcgt 


tatttaegtg 


catgatggac 


acgaggatgg 


Toon 


tgt cgt cacg 


cat cget get 


t caagtt ct t 


tea ggt cgat 


aatgccgtta 
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ccaggt aggt 


gactt caaaa 


cct t eg cgc t 


ccagctgacg 


gca ggt at cc 


agt accget t 


7 ^ Pi fl 


tgt gtt eggt 


ttt get ggt g 


at gatgt get 
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ct gat aaaag 


ttggctgcac 


/ JDU 


ctttgat cgc 


caggttgt ca 


gat teggt t g 


caccagaggt 


aaagacgatt 


t cacgeggat 


/ OZ U 


cagcgccgac 


cagateggea 


at ctgat tac 


gggegatate 


taccgett ct 


tcagcctgcc 


/ 0 O U 


agecgaaacg 


gt gagaaegg 


gaggcegggt 


t accaaaggt 


t ccgt cca t c 


gt cat aaact 


7 7 /i n 


gca t cat t t t 


ctcggcaaca 


cgcgggt cca 


ccggcgtggt 


tgcggagt ag 


t cgagataaa 


7 q n n 
/ oUU 


t eggtaat 1 1 


catt get eta 


t aaact ccgt 


a cat cactca 


at gcaaggaa 


t cag get acc 


/ 0 D U 


ggctggatgt 


acgaccgtgt 


ttacggagta 


tttagcactc 


eggectgatt 


ctgaattctt 


7920 


tttattaagc 


gegtaactta 


aegtcgateg 


cgtcttgtgt 


gcgggtgcgt 


ggcgcgtcgt 


7980 


gagtatgetg 


acgaccagac 


acatccagca 


cttcctggtt 


attaaccagt 


tegectaaag 


8040 


taatgttgtt 


gagaaaaccg 


gtgagacggt 


cgctcaaatc 


acgccacagc 


gcgtgggtca 


8100 
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ggcatttatc 


gccgccctgg 


cagccgcctt 


taccctgaca 


acgggtggca 


tctacagatt 


8160 


cgtcaacggc 


gctaattact 


tcgccaacgg 


cgatgctgct 


ggcatctttg 


cctaacagat 


8220 


aaccaccgcc 


tcgtccacgt 


acgctggaaa 


ccagaccatt 


tttacgcaga 


cgggaaaaca 


8280 


gttgttccag 


ataagaaagg 


gaaattccct 


gacgttcgga 


aatatcagcc 


aacggtaccg 


8340 


ggcccgcttc 


agagttgagc 


gcaacgtcaa 


gcattgcggt 


cacggcatag 


cgccctttag 


8400 


atgtcagtct 


catgtcttac 


ttcacctcaa 


actcgcccct 


gcccggggtt 


ttttattgta 


8460 


aaagtggggg 


tattgcatag 


cagggtcaag 


tctgacattc 


ccgagtaaat 


tggtcaacta 


8520 


tttacttgac 


tgatttagtc 


gggtatttaa 


ccttcagtgc 


cattttttta 


tcgtggcgtt 


8580 


tgtacctgtt 


g-ccggatgcg 


gcgtgaacgc 


catatccgcc 


ctggggttct 


gtacactgta 


8640 


ggcctgataa 


gacgcattac 


gcgtcgcatc 


aggcaacggc 


tgtcggatgc 


ggcgtgaacg 


8700 


ccttatccga 


cctacggttc 


tgttcactgt 


aggcctgata 


agacgcatta 


cgcgtcgcat 


8760 


caggcaacgg 


ctgtcggatg 


cggcgtgaac 


gccttatccg 


acctacggtt 


ctgttcactg 


8820 


taggcctgat 


aagacgcatt 


acgcgtcgca 


tcaggcaacg 


gctgttattc 


ggccttgtta 


8880 


cctttattct 


gctgctcaat 


agaagccaga 


atcccgcgca 


ggatattcaa 


ctcctggctt 


8940 


tccgggcgcg 


cacgggtaaa 


cagacggcgc 


aatttattca 


tcacctgccc 


cggatggttt 


9000 


tcacggataa 


aaccggttgc 


cagcagcgtt 


tgttccagat 


gaccataaaa 


acgctccaga 


9060 


t catcgacca 


gcggatacgg 


cgtctcttca 


tgctcgacct 


gctcgccgtt 


ttcctgagtt 


9120 


gccagccagg 


ccatgcgcac 


ttcataggca 


ataacctgaa 


ccgccatcgc 


caggttcagc 


9180 


gagctgtatt 


ccgggttagc 


cgcaatcgcg 


acatgataat 


ggcatttctg 


caactcttca 


9240 


ttggtcaagc 


cgacgcgctc 


gcgaccaaac 


accagcgcca 


ccggggtatt 


tgccgcttca 


9300 


gcgacgcttt 


tcaggccgca 


ttcgcgcggg 


tcgagcatcg 


gccatggcag 


cgtgcgggaa 


9360 


cgtgcgctgg 


tgcccaccac 


caggctacaa 


ccggctaacg 


cttcgtcgag 


cgtatcgacg 


9420 


atgtgagcat 


taccaatcac 


atcgctggcc 


cctgctgcca 


gggcaatcgc 


ctgggagtcg 


9480 


ggtttcacca 


gtggattaac 


cagccacaga 


ttggttaatc 


ccattgtttt 


catggcacgg 


9540 


gcaacagaac 


ccatattgcc 


ggtgtgtgac 


gtctccacca 


gcacaattcg 


aatattttgc 


9600 


agcattgtct 


ttcttcatct 


aaagattatt 


cacgcatctt 


atcataaaac 


gaagacagat 


9660 


gccgatctcg 


ctgctatact 


ctgcgccgtt 


ttcccgttct 


ttaacatcca 


gtgagagaga 


9720 


ccgatgcatc 


cgatgctgaa 


catcgccgtg 


cgcgcagcgc 


gcaaggcggg 


taatttaatt 


9780 


gccaaaaact 


atgaaacccc 


ggacgctgta 


gaagcgagcc 


agaaaggcag 


taacgatttc 


9840 
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CSfGclCCrlriCG 


tagataaagc 


t gecgaageg 


gtgattatcg 


acacgattcg 


taaat ct t ac 


9900 


ccacagcacs 


ccat cat cac 


cgaagaaagc 


ggt gaacttg 


aaggtactga 


tcaggatgtt 


9960 


caat gggtt a 


t cgatccact 


ggatggcact 


accaacttta 


t caaaegtet 


gccgcacttc 


10020 


gcggtat ct a 


t cgctgtt eg 


tat caaaggc 


cgcaccgaag 


ttgctgtggt 


atacgatcct 


10080 


at* crccrt aaccr 


aactgtt cac 


cgccact cgc 


ggt cagggcg 


cacagctgaa 


cggctaccga 


10140 


^ — • O ^ W - ^ 


gcaccgct eg 


cga t ct cgac 


ggt act at tc 


t ggegacegg 


ct tecegtt c 


10200 
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gcaaact gt t 


caacgaat gt 


10260 


gcagact t cc 


g tegt acegg 


tt ctgcggcg 


ctggatctgg 


ctt aegt cgc 


tgcgggt cgt 


10320 
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10380 


gttcgtgaag 


egggeggcat 


cgtcagcgac 


ttcaccggtg 


gtcataacta 


catgctgacc 


10440 


ggtaacatcg 


ttgctggtaa 


cccgcgcgtt 


gttaaageca 


tgctggcgaa 


catgegtgae 


10500 


gagttaagcg 


aegctctgaa 


gcgttaatga 


etcaggeggg 


tgatatcact 


cacccgccct 


10560 


cgcctttcag 


gcgctattcc 


gaaatacttc 


ctcactgctt 


tactttcttt 


cgtc 


10614 



<210> 59 
<211> 412 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 6599-7837 of seq id 58 
<400> 59 

Met Met Tyr Gly Val Tyr Arg Ala Met Lys Leu Pro lie Tyr Leu Asp 
15 10 15 

Tyr Ser Ala Thr Thr Pro Val Asp Pro Arg Val Ala Glu Lys Met Met 
20 25 30 

Gin Phe Met Thr Met Asp Gly Thr Phe Gly Asn Pro Ala Ser Arg Ser 
35 40 45 

His Arg Phe Gly Trp Gin Ala Glu Glu Ala Val Asp lie Ala Arg Asn 
50 55 60 

Gin He Ala Asp Leu Val Gly Ala Asp Pro Arg Glu He Val Phe Thr 
65 70 75 80 

Ser Gly Ala Thr Glu Ser Asp Asn Leu Ala He Lys Gly Ala Ala Asn 
85 90 95 

Phe Tyr Gin Lys Lys Gly Lys His He He Thr Ser Lys Thr Glu His 
100 105 110 



256 



Lys Ala Val Leu Asp Thr Cys Arg Gin Leu Glu Arg Glu Gly Phe Glu 
115 120 125 

Val Thr Tyr Leu Ala Pro Gin Arg Asn Gly lie lie Asp Leu Lys Glu 
130 135 140 

Leu Glu Ala Ala Met Arg Asp Asp Thr lie Leu Val Ser lie Met His 
145 150 155 160 

Val Asn Asn Glu lie Gly Val Val Gin Asp He Ala Ala He Gly Glu 
165 170 175 

Met Cys Arg Ala Arg Gly He He Tyr His Val Asp Ala Thr Gin Ser 
180 185 190 

Val Gly Lys Leu Pro He Asp Leu Ser Gin Leu Lys Val Asp Leu Met 
195 200 205 

Ser Phe Ser Gly His Lys He Tyr Gly Pro Lys Gly He Gly Ala Leu 
210 215 220 

Tyr Val Arg Arg Lys Pro Arg Val Arg He Glu Ala Gin Met His Gly 
225 230 235 240 

Gly Gly His Glu Arg Gly Met Arg Ser Gly Thr Leu Pro Val His Gin 
245 250 255 

lie Val Gly Met Gly Glu Ala Tyr Arg He Ala Lys Glu Glu Met Ala 
260 265 270 

Thr Glu Met Glu Arg Leu Arg Gly Leu Arg Asn Arg Leu Trp Asn Gly 
275 280 285 

He Lys Asp lie Glu Glu Val Tyr Leu Asn Gly Asp Leu Glu His Gly 
290 295 300 

Ala Pro Asn He Leu Asn Val Ser Phe Asn Tyr Val Glu Gly Glu Ser 
305 310 315 320 

Leu He Met Ala Leu Lys Asp Leu Ala Val Ser Ser Gly Ser Ala Cys 
325 330 335 

Thr Ser Ala Ser Leu Glu Pro Ser Tyr Val Leu Arg Ala Leu Gly Leu 
340 345 350 

Asn Asp Glu Leu Ala His Ser Ser lie Arg Phe Ser Leu Gly Arg Phe 
355 360 365 

Thr Thr Glu Glu Glu lie Asp Tyr Thr lie Glu Leu Val Arg Lys Ser 
370 375 380 



lie Gly Arg Leu Arg Asp Leu Ser Pro Leu Trp Glu Met Tyr Lys Gin 
385 390 395 400 



Gly Val Asp Leu Asn Ser He Glu Trp Ala His His 
405 410 
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<210> 60 
<211> 12144 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (8854) . . (9402) 
<400> 60 

ctgtttctct gtttgaacga tgactaaata 
aaggcgtcct gcgccccaaa ttcgtgggaa 
actttaaaag gagtgaaggg atgtctgata 
aactggagga tcgccctccc tttcatcagg 
caattttcgt tccgatggta acccccgcgt 
ctgaaacaac tgcctatctt gtttctatgg 
tacaagtaaa ccgctacggc atcgtcggtt 
tttcatttgt tacggtcatg attgcgctgg 
aagagttaat catgtcgtcg cttctcggcg 
gatcttcatt tatcttgccc tatttacgtc 
tggtactgat gatcggctta agcctgatta 
ttgcagccaa aagcagcggt acgttcggca 
ttttaattgt ggtgatcggc tttaactgct 
tcgccattgg gctatgtgtc ggctatatcg 
gcagtatgcg caatttgccg ttaatcacca 
ttagcttcca tcagttcctg gtggttggca 
tcggcgatat caccgccacg gcaatggttt 
agtcccggct gaaaggcggc gtgctggcag 
tcggttcatt accattaacc acgtttgcgc 
tcgcttcacg ttatgtcggg cgaaccatcg 
cgatgattgg cggcttcttc acgaccattc 
tgatgttttc catgattgcc atcgcaggga 
gccgtgaaac acttattgtc gccacttctt 



gtgactgcga 


aaatgagata 


agccgttctc 


60 


tttattttac 


taattcagat 


gatcaaattt 


120 


taaaccatgc 


aggttctgac 


cttatatttg 


180 


ctctcgttgg 


tgccattacc 


catctgttgg 


240 


taatcgtggg 


tgcggcctta 


cagctttccg 


300 


cgatgatcgc 


ctctggtatt 


ggtacctggt 


360 


ctggcctact 


ctcaattcag 


tcagtcaatt 


420 


gcagcagcat 


gaaaagcgac 


ggttttcacg 


480 


tctccttcgt 


tggcgcattt 


ctggttgtcg 


540 


gggttattac 


gcctaccgtc 


agcggtattg 


600 


aagtcggcat 


tatcgatttt 


ggtggaggat 


660 


attacgaaca 


tctcggcgtt 


ggtttattgg 


720 


gtcgcagtcc 


gttgctacgc 


atgggaggga 


780 


catcgttatg 


cctgggcatg 


gtggatttca 


840 


tcccgcatcc 


gttcaaatac 


ggctttagtt 


900 


cgatttatct 


gcttagcgtg 


ctggaagcag 


960 


cccgccgccc 


cattcagggg 


gaagagtatc 


1020 


atggtctggt 


ttctgttatc 


gcctccgctg 


1080 


aaaataatgg 


ggttattcag 


atgactggcg 


1140 


cggtaatgct 


ggttatcctc 


ggcttatttc 


1200 


cctcggcagt 


tctgggaggc 


gcaatgacgt 


1260 


ttcgcatcat 


catcaccaac 


ggtttaaagc 


1320 


taggtttagg 


gcttggcgtc 


tcctacgatc 


1380 
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ccgaaatttt 


taaaatattg 


ccagcctcta 


tttatgtatt 


agttgaaaac 


cctatttgtg 


1440 


ctggcgggtt 


aactgcgatt 


ttattaaata 


ttatcctccc 


tggtggctac 


cgacaggaaa 


1500 


acgttctgcc 


tggtattacc 


tcagcggaag 


agatggatta 


acagtaaagg 


agtcaatgat 


1560 


gtcaggagaa 


ca cacgttaa 


aagcggtacg 


aggcagtttt 


attgatgtca 


cccgtacgat 


1620 


cgataacccg 


gaagagattg 


cctctgcgct 


gcggtttatt 


gaggatggtt 


tattactcat 


1680 


taaacaggga 


aaagtggaat 


ggtttggcga 


atgggaaaac 


ggaaagcatc 


aaattcctga 


1740 


caccattcgc 


gtgcgcgact 


atcgcggcaa 


actgatagta 


ccgggctttg 


tcgatacaca 


1800 


tatccattat 


ccgcaaagtg 


aaatggtggg 


ggcctatggt 


gagcaattgc 


tggagtggtt 


1860 


gaataaacac 


accttcccta 


ctgaacgtcg 


ttatgaggat 


ttagagtacg 


cccgcgaaat 


1920 


gtcggcgttc 


ttcatcaagc 


agcttttacg 


taacggaacc 


accacggcgc 


tggtgtttgg 


1980 


cactgttcat 


ccgcaatctg 


ttgatgcgct 


gtttgaagcc 


gccagtcata 


tcaatatgcg 


2040 


tatgattgcc 


ggtaaggtga 


tgatggaccg 


caacgcaccg 


gattatctgc 


tcgacactgc 


2100 


cgaaagcagc 


tatcaccaaa 


gcaaagaact 


gatcgaacgc 


tggcacaaaa 


atggtcgtct 


2160 


gctatatgcg 


attacgccac 


gcttcgcccc 


gacctcatct 


cctgaacaga 


tggcgatggc 


2220 


gcaacgcctg 


aaagaagaat 


atccggatac 


gtgggtacat 


acccatctct 


gtgaaaacaa 


2280 


agatgaaatt 


gcctgggtga 


aatcgcttta 


tcctgaccat 


gatggttatc 


tggatgttta 


2340 


ccatcagtac 


ggcctgaccg 


gtaaaaactg 


tgtctttgct 


cactgcgtcc 


atctcgaaga 


2400 


aaaagagtgg 


gatcgtctca 


gcgaaaccaa 


atccagcatt 


gctttctgtc 


cgacctccaa 


2460 


cctttacctc 


ggcagcggct 


tattcaactt 


gaaaaaagca 


tggcagaaga 


aagttaaagt 


2520 


gggcatggga 


acggatatcg 


gtgccggaac 


cactttcaac 


atgctgcaaa 


cgctgaacga 


2580 


agcctacaaa 


gtattgcaat 


tacaaggcta 


tcgcctctcg 


gcatatgaag 


cgttttacct 


2640 


ggccacgctc 


ggcggagcga 


aatctctggg 


ccttgacgat 


ttgattggca 


actttttacc 


2700 


tggcaaagag 


gctgatttcg 


tggtgatgga 


acccaccgcc 


actccgctac 


agcagctgcg 


2760 


ctatgacaac 


tctgtttctt 


tagtcgacaa 


attgttcgtg 


atgatgacgt 


tgggcgatga 


2820 


ccgttcgatc 


taccgcacct 


acgttgatgg 


tcgtctggtg 


tacgaacgca 


actaataata 


2880 


aaactttaac 


atcctcgtga 


ggacatcatt 


atgtctggag 


acatcctaca 


aacaccggac 


2940 


gcaccaaagc 


cacagggcgc 


gctggataat 


tattttaaaa 


ttaccgctcg 


tggcagtacc 


3000 


gttcgtcagg 


aagtactggc 


tggcttaacg 


acctttctgg 


ccatggttta 


ttccgttatc 


3060 
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gtcgttccgg 


gaatgctggg 


caaagcaggt 


tttcctcccg 


cagctgtgtt 


tgttgccacc 


3120 


tgtctggtcg 


cgggcttcgg 


ctcgttgctg 


atgggattat 


gggctaattt 


gccaatggcg 


3180 


attggttgcg 


cgatttcctt 


gacggcgttt 


accgcattca 


gtctggtact 


cgggcaacaa 


3240 


attagcgttc 


ctgtcgcact 


gggcgcggta 


tttctgatgg 


gcgtcatctt 


caccgccatt 


3300 


tccgtaaccg 


gtgtgcgtac 


ctggatctta 


cgtaatttgc 


cgatgggtat 


cgctcacggt 


3360 


acaggtatcg 


gtatcgggct 


gtttctgctg 


ctgattgctg 


ctaacggtgt 


gggtatggtt 


3420 


atcaaaaacc 


cgattgaagg 


cttgcagtgg 


cgctcggtgc 


gtttacctcc 


ttcccggtga 


3480 


tgatgagctt 


gctggggctg 


gcggtcatct 


tcggcctgga 


gaagtgtcgc 


gtacccggcg 


3540 


ggatcttgtt 


ggtgattatt 


gcaatttcga 


tcatcggctt 


aatctttgac 


ccagcggtga 


3600 


aataccacgg 


tctggtggcg 


atgccaagcc 


tgactggcga 


agatggtaag 


tctctgattt 


3660 


tcagcctcga 


tattatgggt 


gcactccagc 


caactgtact 


tccgagtgta 


ctggcattgg 


3720 


tgatgaccgc 


agtgttcgac 


gctactggca 


ccatccgtgc 


cgtcgccggt 


caggcgaatt 


3780 


tgttggataa 


agacaaccag 


atcatcaacg 


gcggcaaagc 


cctgaccagt 


gactcagtaa 


3840 


gttcaatatt 


ctccggcctg 


gtgggcgcag 


cgcccgcagc 


ggtt tatatc 


gaatcagcgg 


3900 


caggaaccgc 


cgccgggggt 


aaaacaggtt 


taaccgcaac 


cgtagtgggg 


gcgttattcc 


3960 


tgttaattct 


gtttttatca 


ccgctgtcat 


ttttgatccc 


tggttacgcc 


actgcacccg 


4020 


ctctgatgta 


cgtaggtttg 


ctgatgttaa 


gtaacgtctc 


gaagctggat 


ttcaatgatt 


4080 


ttattgacgc 


tatggctggc 


ctggtgtgtg 


ccgtgttcat 


cgttctgact 


tgtaatatcg 


4140 


ttaccggtat 


tatgctgggc 


tttgtgacac 


tggtcgtagg 


ccgcgtcttt 


gcacgcgaat 


4200 


ggcaaaagct 


gaatattggt 


acggtgatca 


ttactgccgc 


actggtcgca 


ttttacgcgg 


4260 


gtggttgggc 


aatctaatag 


attctccgcg 


cctttcagcg 


cggagatttc 


tttcagagag 


4320 


gattctcacc 


gctggcaaca 


atacgctgct 


ggcggactcg 


cctgagttct 


ctttcagtaa 


4380 


gcaactgcag 


cgcctgtgtt 


gggcaagatt 


caacgcaggc 


tggcccctct 


tcccgctgtt 


4440 


cacagagatc 


gcatttcaca 


atttgttgtc 


gggtatcccc 


cggcaacgac 


tgaatggtga 


4500 


tcattccaaa 


cgggcacgca 


ctgacgcaac 


tctgacagcc 


aatacaacgg 


gcagaattgg 


4560 


t* n/~* 2) d r* 
LtLyOaCLaL- 




at cgt cagcg 


cccccacggg 


gcaagcgcca 


acacaagggg 


A £ 9 Pi 


cgttttcaca 


ctgatggcac 


atcaccggcg 


cactgatgct 


gtccagtcgc 


tgtaccttca 


4680 


gccggggtaa 


aaagacatcg 


gcattcaact 


cctgttctga 


agggtgagcg 


accacacagg 


4740 


ctacttcaca 


agtacggcag 


ccaatacagt 


cagccggatt 


aacgataatt 


aacgatttca 


4800 
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"1 — \~ r~* 4~ d ^ ^3 

LtLgudL caa 


acagagt t a a 


-n d \~ /*r 

CaLdLCyCyC 


/-f /-i s~\ /~t «-i /-> 4~ t~t fi 

yccyccLycc 


l LULiy cyy c 




u uy cay i,y 


CiCclclOL,ctyclL 


rr* n (~* n rf 

utyoyoua Ly 


ci cl O L y Oci LL-a 


coctoociyocicx 


QU ClU L L. L_ I— L. l» 


4 920 




tygyuayy La 


ad LdCtLydO 


y l oacoy y ll 


+- ^T" -3 ^4— t^* /~? 

LyctciL^ciyyo 


OCOdL U LdtL 


fi O U 




/~T r^i <V /^i r"^ jT-i +- 

c cgcLgcccu 


gcaaccacgg 


cat ggcat gc 


yCCtgydddC 


caaaggecat 


jU^ u 


aat cagaaca 


tcggcgggca 


attcaaact c 


t gaacccg ct 


aceggacgag 


g a eg a eg yog 


C) ± u u 


accatccggc 


cccggctcac 


ccat ggcggt 


acgaat cagg 


cccaccgcag 


ttaaacgccc 


jIdU 


at ctt cgt ca 


caagcgat at 


at tgcggt tg 


aacat tgaac 


t gaaact cga 


CdCCLLCCLC 


R 9 9 n 
3 Z <c U 


gcgcgcat ta 


a ccacct ct t 


t gcg c gag cc 


c ggcat actg 


act t cat cac 


gacgat aege 




gcaggt cacg 


ctggcggcat 


tgaggeggat 


ggaagtcege 


aaacaat cca 


tt gt cgt ate 


Oo4 Li 


gccaccgccc 


aataccacga 


ct cgcttacc 


t tecaegt cc 


gt cageggat 


act ctt caga 




ct ccggcaat 


cccatgagct 


ggcgggtatg 


ggcagtcagg 


aacggtagag 


cctgaatgac 




accgggcgca 


~cctt cat gcg 


gcagat ct gc 


tcgcatcatc 


ccgtaagt cc 


ccacgccgat 




gaaaactgca 


tcatatt cag 


aagttaaatc 


gctaaaggta 


atatcgegge 


caattt caca 


neon 


gttaagatga 


aagtcgattc 


ecattgeggt 


gaatatctct 


cgccgctggc 


ttaataccgt 


rr/i A 

b b4U 


tttatcgagt 


ttgaaaggag 


gaatgccaaa 


agtcagcata 


ccgccaattt 


ctggatggcg 


c; n n n 
j / UU 


atcaaagaca 


t cgacctgaa 


ct cctgcgcg 


cgecagaata 


tcagcacacc 


ct aaccct gc 


7 ^ n 


aggcccagcg 


ccaatcaccg 


ccact ttttc 


getaegggga 


acaact ttgc 


tgacat eggg 


CQOfl 

jozU 


acgccagccc 


atcgccagcg 


eggtateggt 


gatgtagcgt 


tccagattac 


cgatagagac 


JOOU 


tgcgcccgag 


tgatctttca 


aagtacatgc 


gccttcacaa 


agaeggtect 


gtggacatac 


d y 4 U 


cct gccgcaa 


atttctggta 


aggaactggt 


ctggtggcaa 


agttctgccg 


ctt caataat 


£ Pi H Pi 


ct ttcctt cc 


t gt accagac 


ggat gt aat c 


eggaatageg 


tt atgcagcg 


ggcaat geca 


£, n £ n 


gt tgcagt ta 


get 1 1 1 1 egg 


cacaataaac 


acageggt ca 


ct ct cat aag 


t cget tgt t g 


on 


Lggatccagc 


r** /~t ^ -j— --\ 4- 

CCCJOadLaCa 


tttcgccaaa 


gt gggt 1 1 1 c 


cgttcactcg 


cx^gaaa LT-T^t 


D10U 


at ctgcgcct 


ttacgcgagt 


taaeggggag 


caacget gca 


ctgcgagatg 


getgagegtc 


£ 0 A Pi 


tgatgacgct 


tttcctgctg 


ccgttttgcg 


ctggcgggcc 


acctttatct 


gctgcaaccc 


6300 


tttatcgtcc 


ateagtegta 


acgcctgtgt 


tgggcaaact 


tcaatacagg 


cttgcgtgcc 


6360 


ggaactgcgc 


tggttacaaa 


ggtcgcattt 


ctgcgcaatc 


gtatcgacca 


tctcaacgac 


6420 


gccaaagggg 


caagegattg 


cgcatctttt 


acaaccaata 


catttttget 


cgtccagttg 


6480 
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tacgctatcg 


gactggaaag 


tcagagcatt 


aaccggacaa 


gccgtaacgc 


aaggggcatt 


6540 


gttgcagtga 


tggcaggcca 


ccggattcgc 


agcctggcct 


ttccctacaa 


cgtggatacg 


6600 


cggtcgaaag 


tcactgtgac 


tcagcggcca 


gttttcttga 


ttgtgtgcca 


ccgcacaggc 


6660 


aatttcacaa 


gcatgacagc 


ctatacattc 


cgcagcttca 


gcagcaataa 


acttattcat 


6720 


ttgcatccct 


ttcatttaat 


gagttatgtc 


ttctcaaatt 


tcgcgatgca 


ataaacgggc 


6780 


atatattagg 


tagcatgacc 


gttttaatta 


taattttgcg 


actgagttca 


aattattgcc 


6840 


cctcaatcta 


tgccgctttc 


attatttcaa 


cattgccgat 


caaaagagcg 


ctatccagat 


6900 


aaaaacgatt 


aaatgcgaga 


gtgcgacatg 


ccagaatgat 


taatgaaata 


tcaatatgag 


6960 


aaaattacag 


ataattccat 


tgtcaggttc 


tcttctcatt 


ttcgtggttt 


aaccacgatt 


7020 


atgtgattgc 


ctccgcaatt 


cctgtctcta 


actccccttc 


ctcgcaaaaa 


ctggcactcc 


7080 


acgagcatgt 


gtttagacag 


tttcattaac 


gtaaacggtt 


gctttttact 


ctggcgggcg 


7140 


aaaggagaaa 


cactgatgag 


cgccatagat 


tcccaacttc 


cctcatcttc 


tgggcaagac 


7200 


cgcccaactg 


atgaggttga 


ccgcatatta 


tcaccaggaa 


agctgatcat 


actcggtctg 


7260 


caacacgtcc 


ttgtcatgta 


cgcaggtgca 


gtcgctgttc 


ctcttatgat 


tggtgaccga 


7320 


ctgggcctct 


caaaagaagc 


tattgcgatg 


ctcattagct 


cggatctctt 


ttgctgcggg 


7380 


atcgtcacat 


tattgcaatg 


tatcggtatc 


ggccgcttta 


tggggatccg 


cctgccggtg 


7440 


attatgtcgg 


tgacctttgc 


tgctgtaaca 


ccaatgatag 


ccattgggat 


gaacccggat 


7500 


atcggcctgc 


tggggatatt 


tggtgccact 


atcgccgcgg 


gttttatcac 


cacattatta 


7560 


gcgccactta 


tcggtcgctt 


gatgccttta 


ttcccgccac 


tggttaccgg 


tgtggttatt 


7620 


acttctatcg 


ggcttagcat 


cattcaggtg 


ggtattgact 


gggccgccgg 


aggtaaaggg 


7680 


aatccgcaat 


atggtaatcc 


cgtttattta 


ggtatctcct 


ttgccgtctt 


aatttttatc 


7740 


ttgctcatta 


ctcgctatgc 


gaaaggattt 


atgtccaacg 


tcgccgtatt 


actggggatt 


7800 


gtatttggct 


ttttactttc 


gtggatgatg 


aatgaagtca 


atttatccgg 


gctacatgat 


7860 


gcttcatggt 


ttgcgattgt 


tacgccgatg 


tcgtttggta 


tgccgatttt 


cgatcccgtt 


7920 


tccattctga 


ccatgactgc 


cgtgttaatc 


atcgtgttta 


tcgagtcaat 


ggggatgttc 


7980 


ctggcactgg 


gtgaaatagt 


cggtcgtaaa 


ctctcttcgc 


acgatattat 


tcgcgggctg 


8040 


cgtgtcgatg 


gcgtagggac 


aatgataggc 


ggcacgttta 


acagcttccc 


ccacacqtca 


8100 


ttttctcaaa 


acgttggcct 


ggttagcgtg 


acgcgcgttc 


atagccgctg 


ggtgtgtatt 


8160 


tcttcgggaa 


ttatattaat 


cctgtttggc 


atggtgccaa 


aaatggcggt 


gctggtagcc 


8220 
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tccattccgc eatttgtgct gggcggcgct ggtctagtga tgttcggcat ggtactggcg 8280 

acagggattc gaattctgtc gcgctgtaac tacaccacca accgttacaa cctctatatt 8340 

gtggcgatca gtctcggcgt tggcatgact ccgacgctct ctcacgattt cttttctaag 8400 

ttaccggccg tactgcaacc gctgctacat agcggcatta tgctcgcaac ccttagcgcc 84 60 

gttgtgctga acgtcttctt taatggctat cagcatcatg ctgacctggt gaaggaatcc 8520 

gtctctgata aagatttaaa agtcaggaca gtacgtatgt ggcttctgat gcgcaagctg 8580 

aagaaaaatg agcatggaga ataatatgaa ttttttaatg cgcgctatat tcagtctgtt 8640 

gttgcttttt actctctcta ttcctgtcat ttctgactgt gttgcaatgg ccattgaaag 8700 

tcgcttcaaa tatatgatgc tactttttta aatggttttt acctgtcggc atccgctcaa 8760 

aacgggcggt tgtcgataaa cgctcacttg gttaatcatt tcactcttca attatctata 8820 

atgatgagtg atcagaatta catgtgagaa att atg caa acg gaa cac gtc att 8874 

Met Gin Thr Glu His Val lie 
1 5 

tta ttg aat gca cag gga gtt ccc acg ggt acg ctg gaa aag tat gcc 8 922 
Leu Leu Asn Ala Gin Gly Val Pro Thr Gly Thr Leu Glu Lys Tyr Ala 
10 15 20 

gca cac acg gca gac acc cgc tta cat etc gcg ttc tec agt tgg ctg 8 970 
Ala His Thr Ala Asp Thr Arg Leu His Leu Ala Phe Ser Ser Trp Leu 
25 30 35 

ttt aat gcc aaa gga caa tta tta gtt acc cgc cgc gca ctg age aaa 9018 
Phe Asn Ala Lys Gly Gin Leu Leu Val Thr Arg Arg Ala Leu Ser Lys 
40 45 50 55 

aaa gca tgg cct ggc gtg tgg act aac teg gtt tgt ggg cac cca caa 9066 
Lys Ala Trp Pro Gly Val Trp Thr Asn Ser Val Cys Gly His Pro Gin 
60 65 70 

ctg gga gaa age aac gaa gac gca gtg ate cgc cgt tgc cgt tat gag 9114 
Leu Gly Glu Ser Asn Glu Asp Ala Val lie Arg Arg Cys Arg Tyr Glu 
75 80 85 

ctt ggc gtg gaa att acg cct cct gaa tct ate tat cct gac ttt cgc 9162 
Leu Gly Val Glu lie Thr Pro Pro Glu Ser lie Tyr Pro Asp Phe Arg 
90 95 100 

tac cgc gcc acc gat ccg agt ggc att gtg gaa aat gaa gtg tgt ccg 9210 
Tyr Arg Ala Thr Asp Pro Ser Gly lie Val Glu Asn Glu Val Cys Pro 
105 110 115 

gta ttt gcc gca cgc acc act agt gcg tta cag ate aat gat gat gaa 9258 
Val Phe Ala Ala Arg Thr Thr Ser Ala Leu Gin He Asn Asp Asp Glu 
120 125 130 135 
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gtg atg gat tat caa tgg tgt gat tta gca gat gta tta cac ggt att 9306 
Val Met Asp Tyr Gin Trp Cys Asp Leu Ala Asp Val Leu His Gly lie 
140 145 150 

gat gcc acg ccg tgg gcg ttc agt ccg tgg atg gtg atg cag gcg aca 9354 
Asp Ala Thr Pro Trp Ala Phe Ser Pro Trp Met Val Met Gin Ala Thr 
155 160 165 



aat cgc gaa gcc aga aaa cga tta tct gca ttt acc cag ctt aaa taa 9402 
Asn Arg Glu Ala Arg Lys Arg Leu Ser Ala Phe Thr Gin Leu Lys 



170 


175 




180 






aaaaaccccg 


acatttgccg 


gggttgtgag 


cataacgtaa 


tgcttatttt 


accggacgca 


94 62 


tcgccgggaa 


cagaataacg 


tcgcggatgg 


tatggctgtt 


ggtgaacagc 


attaccatac 


9522 


ggtcgatacc 


aattcccaga 


cctgctgtcg 


gcggtaagcc 


atgttccagt 


gcggtgacgt 


9582 


aatcttcatc 


gtagaacatc 


gcttcgtcgt 


cacctgcgtc 


tttcgcggca 


acctgatcca 


9642 


ggaagcgttg 


cgcctgatct 


tccgcgtcat 


tcagctcgct 


aaagccgtta 


ccgatttcac 


9702 


gaccaccaat 


gaagaactca 


aagcggtctg 


tgatttccgg 


gttaacgtcg 


ttacgacgcg 


97 62 


ccagcggaga 


aacttctgcc 


ggatattcag 


taatgaaggt 


cggctgaatc 


agatgtgctt 


9822 


ctgccacttc 


ttcgaagatc 


tcggtaacga 


tacggcccag 


accccagctc 


ttctcaacgt 


9882 


ggatgccgat 


agattcagca 


attgctttcg 


cagagtcgaa 


gttgtccaga 


tccgccatgt 


9942 


cggtttccgg 


gcgatatttc 


ttgatcgctt 


cacgcatggt 


cagtttttcg 


aacggtttac 


10002 


cgaagtccag 


cgtcacgtcg 


ccgtaggtca 


cttccgtctt 


accgagaata 


tcctgtgcca 


10062 


gagtacggaa 


cagcgattcg 


gtcagctcga 


tcagatcttt 


gtaatctgcg 


taagccatgt 


10122 


agagttccat 


catggtgaac 


tctgggttat 


gacgtacgga 


aataccttcg 


ttacggaagt 


10182 


tacggttgat 


ttcgaataca 


cgctcgaagc 


caccaaccac 


cagacgcttg 


aggtacagtt 


10242 


ccggcgcgat 


acgcaggtac 


atgtcgagat 


ccagcgcgtt 


atggtgggtg 


ataaacggac 


10302 


gcgcagcggc 


accgccaggg 


atcacctgca 


tcatcggcgt 


ttcaacttcc 


ataaagccgc 


10362 


ggttcaccat 


gaactggcga 


ataccagaga 


ggatctgcga 


gcgcacttta 


aaggtgttgc 


10422 


gggattcat c 


gttggagat g 


agatcgagat 


aacgctgacg 


atagcgcgct 


tcctgatcct 


10482 


gcaagccgtg 


gaatttatcc 


ggcagcggac 


gcagtgcttt 


ggtcagcaga 


cgcaactcgg 


10542 


tgcagtggat 


agacagttcg 


ccggttttgg 


ttttgaacag 


cttacctttc 


gcgccgagga 


10602 


tgtcgccgag 


gtcccatttt 


ttgaactgct 


cgttataaac 


gccttccggg 


agatcgtcac 


10662 


gggcaacgta 


cagctgaatg 


cgaccgccaa 


cgtcctgcag 


ggtaacgaaa 


gacgctttac 


10722 


ccataatacg 


acgggtcatc 


atgcggccag 


caacggcgac 


ttcgatgttc 


agcgcttcca 

in 


10782 
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get ctt. eg tt: 


ctcttt gecg 


t cgaatt ctg 


cgtgcaattg 


gt cagaggt a 


tgat cgegae 


1 n Q A 9 


ggaaat cgtt 


egggaaggea 


at cccctgct 


cgcgcaggtt 


cgccagct t c 


t cacgacgcg 


1 U y UZ 


z zz tcagttc 


attgttaaga 


tcgactaccg 


cgtcagcgcc 


ctgt gcgt gt 


tgttcagaca 


1 r\ Q £9 
1U y bz 


t gttggt tec 


t cataaccct 


gcttt caaac 


ttgettcgat 


aaattgatcc 


aggct geegt 




ccagcacggc 


ct gcgtgttg 


egggtt t ct a 


ccccggtgcg 


Cdgatct z z a 


auycgggagL. 




catcaaggac 


ataagaacga 


atct ggctgc 


cccagccgat 


gtcgga ttt g 


tt atcttcca 


1 1 1 A 9 

1 1 1 4 z 


t cgcctgttt 


cteggcattt 


tt ctt ctgea 


tct ccagttc 


ataaagcttc 


gctttcatct 


119 0 9 
11ZUZ 


gcttcatggc 


ctgatctttg 


tt cttgtgct 


gggaacggtc 


gtt ct ggcac 


tgggt cacga 


llz OZ 


tcccggtcgg 


gatgtgggta 


atacgcaccg 


cagatteggt 


acggttaacg 


t get gaeege 




ccgcgccgga 


cgtgcgataa 


aegtcaatge 


gcagatccgc 


egggttgatt 


t cgatatcaa 


1 1 TOO 


tatcatcatc 


aacttcegga 


taaacaaacg 


eggagctgaa 


cgacgtgtgg 


cgacgaccgc 


114 42 


eggagtcaaa 


egggctttta 


cgcaccaggc 


ggtgaacgcc 


ggtttctgta 


cgcagccagc 


1 loUz 


cgtaagcgta 


ategceggag 


attttgatcg 


teaeggattt 


aatacccgcc 


acttcacctt 


iiobz 


ccgactcttc 


gatgatttca 


gttttgaaac 


cacgcgattc 


tgcccagcgc 


agatacatac 


11622 


gctcaagcat 


gctcgcccag 


tcctgtgctt 


ccgtaccgcc 


agaccccgcc 


tgaatatcga 


1 *r /" o o 


ggtagcagtc 


ggcgctgtca 


tattcgecag 


agaacatacg 


geggaactea 


agctgcgcca 


I 1 7 y| O 

II / 4z 


gtttt tcttc 


cagggegteg 


agtt cagcaa 


eggcttegtt 


aaaggttt ct 


t cgt cgt cag 


1 1 Q d 9 


cttctacagc 


cagttccagc 


agaccagaaa 


cat ctt ccag 


cccctgtttc 


attt ggt cga 


1 looz 


gggtgtcgac 


aaeggctteg 


agggaggaac 


gctctttacc 


cagcgcctgt 


gcgcgttcgg 


11922 


gttcgttcca 


gacatccggc 


tgttccagct 


eggegtttae 


ttcttccaga 


cgctctttct 


11982 


tggcgtcgta 


gtcaaagata 


ccccctaaga 


aegteggage 


gttccgtgag 


gtcctgaatg 


12042 


cgattattta 


ccggattaat 


ttcaaacatg 


gtctgatttc 


ttttattgag 


ctagtcaaaa 


12102 


tgcggtgata 


agagegggat 


tgtacccaat 


ccacgctctt 


tt 




12144 



<210> 61 
<211> 182 
<212> PRT 

<213> Escherichia coli 
<400> 61 

Met Gin Thr Glu His Val lie Leu Leu Asn Ala Gin Gly Val Pro Thr 
15 10 15 
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Gly Thr Leu Glu Lys Tyr Ala Ala His Thr Ala Asp Thr Arg Leu His 
20 25 30 

Leu Ala Phe Ser Ser Trp Leu Phe Asn Ala Lys Gly Gin Leu Leu Val 
35 40 45 

Thr Arg Arg Ala Leu Ser Lys Lys Ala Trp Pro Gly Val Trp Thr Asn 
50 55 60 

Ser Val Cys Gly His Pro Gin Leu Gly Glu Ser Asn Glu Asp Ala Val 
65 70 75 80 

He Arg Arg Cys Arg Tyr Glu Leu Gly Val Glu He Thr Pro Pro Glu 
85 90 95 

Ser He Tyr Pro Asp Phe Arg Tyr Arg Ala Thr Asp Pro Ser Gly He 
100 105 110 

Val Glu Asn Glu Val Cys Pro Val Phe Ala Ala Arg Thr Thr Ser Ala 
115 120 125 

Leu Gin He Asn Asp Asp Glu Val Met Asp Tyr Gin Trp Cys Asp Leu 
130 135 140 

Ala Asp Val Leu His Gly He Asp Ala Thr Pro Trp Ala Phe Ser Pro 
145 150 155 160 

Trp Met Val Met Gin Ala Thr Asn Arg Glu Ala Arg Lys Arg Leu Ser 
165 170 175 

Ala Phe Thr Gin Leu Lys 
180 



<210> 62 
<211> 12354 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (11183) . . (11818) 
<400> 62 

gacagcgcgt tttgggctac gccggaaaat ttgccaacaa tttaccgcaa gccgcgcgtc 60 
atgtacatgg aacatccttt tgccgcttca gaaatctctg gatcatgctc gcatgttgcg 120 
caatctactc gcccgtccgc tgcgcttttc cttatactga gactgagcgt cgattcacct 180 
gcaaacggcg catttttaga ataatcctga ccttgtgcgg aagagaaaac atgaaaattc 240 
gcgccttatt ggtagcaatg agcgtggcaa cggtactgac tggttgccag aatatggact 300 
ccaacggact gctctcatca ggagcggaag cttttcaggc ttacagtttg agtgatgcgc 360 
aggtgaaaac cctgagcgat caggcatgtc aggagatgga cagcaaggcg acgattgcgc 420 
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cagccaatag 


egaatacget 


aaacgtctga 


caactattgc 


caatgegcta 


ggcaacaata 


480 


tcaacggtca 


geeggtaaat 


tacaaagtgt 


atatggcgaa 


ggatgtgaac 


gectttgeaa 


540 


tggctaacgg 


ctgtatccgc 


gtctatagcg 


ggctgatgga 


tatgatgacg 


gataacgaag 


600 


tcqaaqcqqt 


gateggtcac 


qaaatqqqqc 

ZJ ZJ ZJ ZJ Zl 


acgtggcgtt 


aggccatgtg 


aaaaaaggaa 


660 


tcrcaqqtqqc 


acttggtaca 


aatgccgtgc 


gagtagctgc 


qqcctctqcq 

Zj ZJ Zi -f 


ggcgggattg 


720 


tcggaagttt 


atct caatca 


caacttggta 


atetgggega 


gaaattagtc 


aattcgcaat 


780 


t ct cccagcg 


ccaggaagca 


gaagccgatg 


attattctta 


cgatcttctg 


cgccaacgcg 


840 


gcatcagccc 


qqcaqqtctt 

z> zj zj zj 


gccaccagct 


ttgaaaaact 


ggcaaaactg 


gaagaaggtc 


900 


gccaaagctc 


aatgttt gac 


gaccatcctg 


catccgccga 


acgcgcccag 


catattcgeg 


960 


atcgcatgag 


cacqqat qqq 


attaagtaaa 


qcctqqtqqt 

Zj Zj ZJ zj zj 


gtcgaacgta 


ggtcagataa 


1020 


ggcgtt cacg 


cccfcatct ga 


cat gaat ggc 


acatttgtt a 


ccttgtgcgc 


attgeeggat 


1080 


gcgat gctgg 


egcatet t at 


ccggcct a eg 


ggt gecgaac 


gtaggt egga 


taaggcgttc 


1140 


acgccgcatc 


cgacatt aat 


ggcacgtttt 


acccgtgcgc 


ategcatctg 


gtgettaetc 


1200 


gccctttttc 


gccgcct gaa 


tatacagcat 


ttccagcgcc 


agegtt gecg 


ctgccagagc 


1260 


agtgattt cc 


gactgat cgt 


at geeggage 


cactt ccact 


aegtccat cc 


caacaatgtt 


1320 


gagatcttt c 


aggecgegta 


ccagtttaat 


agegegateg 


gaggtcaggc 


cgccaatcac 


1380 


t ggcgt accg 


gtgcctggtg 


caaaagcagg 


atccaggcag 


tcgat at caa 


aagt caggt a 


1440 


aaccggcata 


t cacccacaa 


t ctgtttcac 


ttgggcgata 


aegt cat cca 


cgctgcgatc 


1500 


gtt cacct gg 


c a ggcgt cca 


geaeggtaaa 


geegtt gt ct 


ttatcaaact 


eggt acgaat 


1560 


accaatctgc 


aeggaat gat 


tegggtcgat 


cagaccttct 


tt eggegegg 


tatagaacat 


1620 


agtgccgtgg 


tcaaattcac 


aaccgttcgc 


ataggtat eg 


qtqtqqqcqt 

ZJ ZJ ZJ ZJ ZJ ZJ 


caaagtgtac 


1680 


cagcgccatt 


t t gecgaaat 


get t cgcatg 


agcacgcagc 


ageggcageg 


t aacaaagtg 


1740 


gtcaccaccg 


aaagagagca 


tacgcttacc 


ggcagccagc 


agettctegg 


cgtgcgcctg 


1800 


cagctt t teg 


ctcatct cac 


gggcatcgcc 


aaaggcatat 


accagatcgc 


cgcagtccac 


1860 


gaegttcaga 


cgctcacgca 


tgtcgaaatt 


ecaegggaag 


cggttgtgtt 


cccaggccag 


1920 


attegtcgaa 


acctgaegga 


tcgctgccgg 


accgtggcga 


ccacccgcac 


gaccagaagt 


1980 


ggecatateg 


aacggcacgc 


cagtaatcac 


ccagtctgca 


tegctgtcat 


acggctggaa 


2040 


gttcategge 


aggegtaaaa 


aaccaaaggc 


attggaaacc 


agtgagttat 


cgtattgatg 


2100 
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acctaaggtg ctcatggatg gactcctatt acaaagtcga tataaaaaaa cccttccgcg 2160 
tcgttaggcc cgacgaggaa gggttggatt tgtcacaata aattgtggcg gattatcacc 2220 
gctaaattaa gcggattcaa gtaacacagg acttactcat cttcaagata agtataaccg 2280 
tacaaacctg cctcgaactc ttcaaggaac tgttgttgca gttcagcatc aagatcggtt 2340 
ttcttcactt gatcgcggaa ctgggttaac agcgttttcg gatcgagctg tacatattgc 2400 
agcatgtccg ccacggtatc gccttcgtca gacagttcta cttctacgct accgtcaggg 24 60 
aagacgaaca cgtcaaccgc ttcggtatca ccgaacaggt tgtgcatgtt gccgaggatc 2520 
tcctgatatg cgccgaccat aaagaaaccg agcatcggcg gattctctgg atcgtactcc 2580 
ggcattggca ttgtcgtggc aataccgtca ccatcaatat agtggtcgat agcaccgtca 2640 
gagtcacagg taatatccag cagcacagcg cgacgttccg gcacttgatc cagcccttcc 2700 
agcggcagaa ccgggaacaa ctggtcgatc ccccatgcgt ccggcatcga ctggaacagc 2760 
gagaagttga cgtacatttt gtccgccata cgttcctgca gctcgtcgat aatcggacga 2820 
tgagcacggt tttgcggatc cagctgcttt tgcacttcat ggcacatgct caaataaagc 2880 
tgctcagccc atgcacgttc ttgcaggcta aagatgccgg aagagtagcc gatatgaatg 2940 
tcgtgcagat ccatctgact gtcgtgtaac cattcacgca gagaacggcg agttcccggt 3000 
tcgtgcatct cctgccaggt ttcccacatg ctttgcagcg cgcgcggcgc atcttctgca 3060 
ggcgcggtcg gcaccgtgta ttcgttacgt tccacgccga tgatattaga caccagcacg 3120 
gtgtgatgcg cagtcaccgc acgacccgat tcggtgatta ccgtcggatg cggcagaccg 3180 
ttttcttcac acgcatcgcc aatcgcccag ataatgttgt tggcgtattc attgaggccg 3240 
tagttcaccg aacagtcgga ctgcgaacga gtaccttcat aatccacgcc cagaccgccg 3300 
ccgacgtcga agcactgaat attgacgccc agcttgtgca gttccacata gaaacgcgcg 3360 
gattcacgaa cgcctgtcgc gatatcgcga atattcgcca tctgcgaacc gaggtggaag 3420 
tgcagtagtt gcaggctgtc gagacgcccg gcttcacgca gggtttcaac cagttgcagt 3480 
acctgagtcg cagccaggcc gaacttcgat ttttccccgc cggaggactg ccatttaccc 3540 
gaaccctgcg aagccagacg tgcacgcacg cccagacgag gaacgacatt cagacgttct 3600 
gcttcatcca gcacaatggc gatttctgac atcttctcaa tgaccagata gaccttgtgc 3660 
cccatcttct cgccaattaa tgccaggcgg atatattcgc ggtctttata accgttgcag 3720 
acgatgacgc tacgggtcat gccagcatgt gccagtactg ccatcaactc ggctttggaa 3780 
ccggcttcca gacccagcgg ttcgcccgaa tgaatcaggg actcaatcac gcggcggtgc 3840 
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aagccaggtg acttttcagt atgacgacgg 
ttccactcag cactctgaag agatcgacca 
gatcatcaag ccaattctgc ccgctgaatg 
cccgaccggt cgtttcgtta tcggtggccc 
aattatcgtt gatacctacg gcggcatggc 
agatccatca aaagtggacc gttccgcagc 
cgttgctgct ggcctggccg atcgttgtga 
tgaaccgacc tccatcatgg tagaaacttt 
gaccctgctg gtacgtgagt tcttcgacct 
tctgctgcac ccgatctaca aagaaaccgc 
cccgtgggaa aaaaccgaca aagcgcagct 
tttcttcacc tgcgttcaaa ggccagcctc 
cacgccgcat ccggcaaaaa aaccgcccgc 
caccgcagat tatcatcaca actgaaaccg 
taatattttc atattattat tcggttttca 
taattgcaga taacagcgtt taatctatga 
aatcataact aagataaatg ttagtgtaag 
tttttacgtc gtactcacct atcttaattc 
catgcctgac gctaaaaaac aggggcggtc 
ccttgccgct ctggcgggat tactctttgg 
gccgtttatt gcagatgaat tccagattac 
catgatgttc ggtgcggcag tcggtgcggt 
gcgcaaaaag agcctgatga tcggcgcaat 
ggctgcgcca aacgttgaag tactgattct 
tgtggcctct tataccgcac cgctgtacct 
cagtatgatc tcgatgtatc agttgatgat 
tgataccgcc ttcagctaca ccggtgcatg 
ggcaattttg ctgctgattg gtgtcttctt 
caaacgccgt tttgttgatg ccgaacgcgt 



caaaatcgtt ggtatcgatg ctgtcgtgct 5580 
gaaatcgctg caagaagcgg taatggaaga 5640 
gctgacttct gccaccaaat tcttcatcaa 5700 
aatgggtgac tgcggtctga ctggtcgtaa 5760 
gcgtcacggt ggcggtgcat tctctggtaa 5820 
ctacgcagca cgttatgtcg cgaaaaacat 5880 
aattcaggtt tcctacgcaa tcggcgtggc 5940 
cggtactgag aaagtgcctt ctgaacaact 6000 
gcgcccatac ggtctgattc agatgctgga 6060 
agcatacggt cactttggtc gtgaacattt 6120 
gctgcgcgat gctgccggtc tgaagtaatc 6180 
gcgctggcct ttttcttttg gataggcgtt 6240 
acaataacat cattcttcct gatcacgttt 6300 
attacaccaa ccacaacaga caaagatttg 6360 
cagttgttac atttcttttc agtaaagtct 6420 
tgatataact caattatttt catgcactta 64 80 
cgattacact gatgtgattt gcttcacatc 6540 
acaataaaaa ataaccatat tggagggcat 6600 
aaacaaggca atgacgtttt tcgtctgctt 6660 
cctggatatc ggtgtaattg ctggcgcact 6720 
ttcgcacacg caagaatggg tcgtaagctc 6780 
gggcagcggc tggctctcct ttaaactcgg 6840 
tttgtttgtt gccggttcgc tgttctctgc 6900 
ttcccgcgtt ctactggggc tggcggtggg 6960 
ctctgaaatt gcgccggaaa aaattcgtgg 7020 
cactatcggg atcctcggtg cttatctttc 7080 
gcgctggatg ctgggtgtga ttatcatccc 7140 
cctgccagac agcccacgtt ggtttgccgc 7200 
gctgctacgc ctgcgtgaca ccagcgcgga 7260 
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agcgaaacgc gaactggatg aaatccgtga 
gctgtttaaa gagaacagca acttccgccg 
aatgcagcaa ttcaccggga tgaacgtcat 
ggcgggttat accaacacta ccgagcaaat 
cgtacttgcc acctttatcg caatcggcct 
aacgctgggc ttcctggtga tggctgctgg 
cggtattcac tctccgtcgg cgcagtattt 
cggttttgcc atgagtgccg gtccgctgat 
gaaaggccgc gattttggca tcacctgctc 
cgttggcgca acgttcctga ccatgctcaa 
gtatgcggct ctgaacgtac tgtttatcct 
acacgtttcg ctggaacata ttgaacgtaa 
aggcgctcac gattaatctc cccaagcttc 
gtcatctttt cttcgctcta tcctctgccg 
tccaacaggc cgttatgcgt cgcctgcggg 
ggcgtaacta cccggagcca aaactctctt 
cctggctgga aagctatgaa attcgcctca 
cttttattga agaagtggta ccgcacgaac 
gccgcgtagc gccacatggc aaagagtgga 
ccgcccgtcg tacgcatcag ttcgaactgc 
gctgcaagtg ccaggagcat cagcttaccg 
aggccgtcta tcgctgtgtt cactgcggtg 
tatcaggaac "ttcctgatc tggctgattg 
gctcgtttta acacggagta agtgatgtac 
agcgcagcat tttccggccc ggcgttggcc 
gccgcggcgg taaaagtcca cgctgacgcg 
aactggcagg gcaaaaaagg cgttgttgat 
aatgaaaacc gcgccagccg cgtagagtgg 



aagtttgcag gttaaacaga gtggctgggc 7320 
cgcggtgttc cttggcgtac tgttgcaggt 7380 
catgtattac gcgccgaaaa tcttcgaact 7440 
gtgggggacc gtgattgtcg gcctgaccaa 7500 
tgttgaccgc tggggacgta aaccaacgct 7560 
catgggcgta ctcggtacaa tgatgcatat 7620 
cgccatcgcc atgctgctga tgtttattgt 7680 
ttgggtactg tgctccgaaa ttcagccgct 7740 
cactgccacc aactggattg ccaacatgat 7800 
cacgctgggt aacgccaaca ccttctgggt 7860 
gctgacattg tggctggtac cggaaaccaa 7 920 
tctgatgaaa ggtcgtaaac tgcgcgaaat 7980 
ctcccatcgc ggaggaagcc acctcttgca 8040 
ctatgaaaac atcccgtctc cctatcgcca 8100 
aaaaactcgc ccaggccaac ctgaagctag 8160 
acacccagcg cggaacctcc gccggaacgg 8220 
atcccgtttt gctgttggaa aacagtgaag 8280 
tggcacattt gctggtatgg aaacatttcg 8340 
agtggatgat ggaaaacgtg ctgggtgttc 8400 
aatccgtgcg tcgcaacacc ttcccctacc 8460 
tacgccgcca taatcgcgta gttcgtggcg 8520 
aacagctggt tgcgaaataa ccatctgaac 8580 
cataccaaaa cagctttcgc tacgttgctg 8640 
cgttatttgt ctattgctgc ggtggtactg 8700 
gaaggtatca atagtttttc tcaggcgaaa 8760 
cccggtacgt tttattgcgg atgtaaaatt 8820 
ctgcaatcgt gcggctatca ggtgcgcaaa 8880 
gaacatgtcg ttcccgcctg gcagttcggt 8940 
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caccagcgcc agtgctggca ggacggtgga cgtaaaaact gcgctaaaga tccggtctat 9000 
cgcaagatgg aaagcgatat gcataacctg cagccgtcag tcggtgaggt gaatggcgat 9060 
cgcggcaact tbatgtacag ccagtggaat ggcggtgaag gccagtacgg tcaatgcgcc 9120 
atgaaggtcg atttcaaaga aaaagctgcc gaaccaccag cgcgtgcacg cggtgccatt 9180 
gcgcgcacct acttctatat gcgcgaccaa tacaacctga cactctctcg ccagcaaacg 9240 
cagctgttca acgcatggaa caagatgtat ccggttaccg actgggagtg cgagcgcgat 9300 
gaacgcatcg cgaaggtgca gggcaatcat aacccgtatg tgcaacgcgc ttgccaggcg 9360 
cgaaagagct aacctacact agcgggattc tttttgttaa cccctacccc acgcgtacaa 9420 
ccgcgtgggg agacgacgcg gatttttaac tatgcgtatc ccccgcattt atcatcctga 9480 
accactgacc agccattctc acatcgcgct ttgcgaagat gccgccaacc atatcgggcg 9540 
cgtactgcgc atggggccgg ggcaggcgtt gcaattgttt gacggtagca accaggtctt 9600 
tgacgccgaa attaccagcg ccagcaaaaa aagcgtggaa gtgaaggtgc tggaaggcca 9660 
gatcgacgat cgcgaatctc cgctgcatat tcacctcggt caggtgatgt cgcgtggtga 9720 
aaaaatggaa tttactatcc agaaatcgat cgaactcggt gtaagcctca ttacgccact 9780 
tttttctgag cgctgcggcg ttaaactgga tagtgaacgt ctgaacaaga agcttcagca 9840 
gtggcagaag attgcaattg ctgcctgtga gcagtgtggt cgtaaccggg tgccggaaat 9900 
ccgtccagcg atggatctgg aagcctggtg tgcagagcag gatgaaggac tgaaactgaa 9960 
tcttcacccg cgcgccagta acagcatcaa tacgttgccg ttaccggttg aacgcgtccg 10020 
cctgctgatt ggcccggaag gcggtttatc ggcagatgaa attgccatga ctgcccgcta 10080 
tcaatttact gatatcctgt tgggacctcg cgttttgcgt acagagacaa ctgcgctcac 10140 
cgccattacc gcgctacaag tacgatttgg cgatttgggc taacggagaa gaataatgat 10200 
caagctcggc atcgtgatgg accccatcgc aaacatcaac atcaagaaag attccagttt 10260 
tgctatgttg ctggaagcac agcgtcgtgg ttacgaactt cactatatgg agatgggcga 10320 
tctgtatctg atcaatggtg aagcccgcgc ccatacccgc acgctgaacg tgaagcagaa 10380 
ctacgaagag tggttttcgt tcgtcggtga acaggatctg ccgctggccg atctcgatgt 10440 
gatcctgatg cgtaaagacc cgccgtttga taccgagttt atctacgcga cctatattct 10500 
ggaacgtgcc gaagagaaag ggacgctgat cgttaacaag ccgcagagcc tgcgcgactg 10560 
taacgagaaa ctgtttaccg cctggttctc tgacttaacg ccagaaacgc tggttacgcg 10620 
caataaagcg cagctaaaag cgttctggga gaaacacagc gacatcattc ttaagccgct 10680 
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ggacggtatg ggcggcgcgt cgattttccg cgtgaaagaa ggcgatccaa acctcggcgt 10740 

gattgccgaa accctgactg agcatggcac tcgctactgc atggcgcaaa attacctgcc 10800 

agccattaaa gatggcgaca aacgcgtgct ggtggtggat ggcgagccgg taccgtactg 10860 

cctggcgcgt attccgcagg ggggcgaaac ccgtggcaat ctggctgccg gtggtcgcgg 10920 

tgaacctcgt ccgctgacgg aaagtgactg gaaaatcgcc cgtcagatcg ggccgacgct 10980 

gaaagaaaaa gggctgattt ttgttggtct ggatatcatc ggcgaccgtc tgactgaaat 11040 

taacgtcacc sigcccaacct gtattcgtga gattgaagca gagtttccgg tgtcgatcac 11100 

cggaatgtta atggatgcca tcgaagcacg tttacagcag cagtaaccca ccttagcgag 11160 

aaggatctcg ttgagactct ga gtg aca gcg ccc ttc ttt cca cgc ata ctg 11212 

Val Thr Ala Pro Phe Phe Pro Arg lie Leu 
Q 1 5 10 

10 

;p ggc get gtt get ttt ttg aac cag gaa aca gaa cct ctg aca atg aat 11260 

II Gly Ala Val Ala Phe Leu Asn Gin Glu Thr Glu Pro Leu Thr Met Asn 
fIJ 15 20 25 

f ? : tta cag cat cac ttt ctt att gec atg cct get etc cag gat ccg att 11308 

Leu Gin His His Phe Leu lie Ala Met Pro Ala Leu Gin Asp Pro lie 

s 30 35 40 

III ttc cgt cgt tec gtg gtc tac att tgc gaa cat aat acc aat ggt gca 11356 
jR Phe Arg Arg Ser Val Val Tyr lie Cys Glu His Asn Thr Asn Gly Ala 

}% 45 50 55 

^ atg ggg ate ate gtc aac aag ccg ctg gaa aat etc aaa att gaa ggg 11404 

^ Met Gly lie lie Val Asn Lys Pro Leu Glu Asn Leu Lys lie Glu Gly 

60 65 70 

att ctg gaa aag ctg aag ate acg ccg gag ccg cgt gat gaa tea ate 11452 
lie Leu Glu Lys Leu Lys lie Thr Pro Glu Pro Arg Asp Glu Ser lie 
75 80 85 90 

cgt ctg gat aaa ccg gtt atg etc ggc ggt ccg ctg get gaa gat cgc 11500 
Arg Leu Asp Lys Pro Val Met Leu Gly Gly Pro Leu Ala Glu Asp Arg 
95 100 105 

ggg ttt att ttg cat act ccg ccc tec aat ttt get tec age att cgc 11548 
Gly Phe lie Leu His Thr Pro Pro Ser Asn Phe Ala Ser Ser lie Arg 
110 115 120 

att tea gac aac acg gta atg acc act tec cgc gat gtg ctg gaa acg 11596 
He Ser Asp Asn Thr Val Met Thr Thr Ser Arg Asp Val Leu Glu Thr 
125 130 135 



etc ggc acc gat aaa caa ccg tct gac gta ttg gtg get ctg ggt tat 
Leu Gly Thr Asp Lys Gin Pro Ser Asp Val Leu Val Ala Leu Gly Tyr 
140 145 150 
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gcc tec tgg gag aaa ggt caa ctg gaa caa gaa att etc gat aac gcg 11692 
Ala Ser Trp Glu Lys Gly Gin Leu Glu Gin Glu He Leu Asp Asn Ala 
155 160 165 170 

tgg eta acg gcc ccg gca gat ctg aat att ctg ttc aaa acg ccg att 11740 
Trp Leu Thr Ala Pro Ala Asp Leu Asn He Leu Phe Lys Thr Pro He 
175 180 185 

gcc gac cgc tgg cgc gag gcg gca aaa ctg att ggt gtg gat att etc 11788 
Ala Asp Arg Trp Arg Glu Ala Ala Lys Leu He Gly Val Asp He Leu 
190 195 200 

acc atg cct ggt gtg gca gga cac gcc tga tgagtggaac cttactcgcc 11838 
Thr Met Pro Gly Val Ala Gly His Ala 
205 210 

ttcgacttcg gcaccaaaag cattggcgta gcggtcggcc aacgeattae cggcaccgct 118 98 

cgccctttgc ctgcaattaa agcacaggac ggtaegcegg actggaacat tatcgagegt 11958 

ttactgaaag agtggcagcc ggacgaaatc ategteggtt tgccgctgaa tatggaegge 12018 

accgagcaac cattgactgc cagagegegt aaatttgeca acegtattea tggccgtttc 12078 

ggtgttgaag taaagctcca tgacgagcgt cttagcactg tggaagcccg ttccggtctg 12138 

tttgaacagg geggctateg ggcgctcaac aaaggcaaag ttgactctgc etctgeggtt 12198 

attattctcg aaagctattt cgagcaggga tattaaggcg atttaaaege ctggcggagt 12258 

gtaaataata tcatcgcgtc ttattgeegg atgcggcgtg aacaccttat ccagcacaca 12318 

tctggcagcg gctataggtc tgataagacg cgttag 12354 

<210> 63 
<211> 211 
<212> PRT 

<213> Escherichia coli 
<400> 63 

Val Thr Ala Pro Phe Phe Pro Arg He Leu Gly Ala Val Ala Phe Leu 
15 10 15 

Asn Gin Glu Thr Glu Pro Leu Thr Met Asn Leu Gin His His Phe Leu 
20 25 30 

He Ala Met Pro Ala Leu Gin Asp Pro He Phe Arg Arg Ser Val Val 
35 40 45 

Tyr He Cys Glu His Asn Thr Asn Gly Ala Met Gly He He Val Asn 
50 55 60 

Lys Pro Leu Glu Asn Leu Lys He Glu Gly He Leu Glu Lys Leu Lys 
65 70 75 80 

lie Thr Pro Glu Pro Arg Asp Glu Ser He Arg Leu Asp Lys Pro Val 
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85 90 95 

Met Leu Gly Gly Pro Leu Ala Glu Asp Arg Gly Phe He Leu His Thr 
100 105 HO 

Pro Pro Ser Asn Phe Ala Ser Ser He Arg He Ser Asp Asn Thr Val 
115 120 125 

Met Thr Thr Ser Arg Asp Val Leu Glu Thr Leu Gly Thr Asp Lys Gin 
130 135 140 

Pro Ser Asp Val Leu Val Ala Leu Gly Tyr Ala Ser Trp Glu Lys Gly 
145 150 155 160 

Gin Leu Glu Gin Glu He Leu Asp Asn Ala Trp Leu Thr Ala Pro Ala 
165 170 175 

Asp Leu Asn He Leu Phe Lys Thr Pro He Ala Asp Arg Trp Arg Glu 
180 185 190 

Ala Ala Lys Leu He Gly Val Asp He Leu Thr Met Pro Gly Val Ala 
195 200 205 

Gly His Ala 
210 



<210> 64 
<211> 10864 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (8571) . . (10769) 
<400> 64 



gttaaaaaat 


taatcacctg 


ccaaaagaaa 


taaaaaagag 


aaagcctccg 


attaaattat 


60 


ttcgctacac 


tggttccact 


tttgtgattt 


acacgggtta 


cccatgaagc 


tgaccatcat 


120 


tcgattagaa 


aaatttagcg 


accaagaccg 


gattgacctg 


caaaagatct 


ggccggagta 


180 


ttccccttcc 


tcgttacagg 


ttgacgataa 


ccaccgtatc 


tacgccgcgc 


gttttaacga 


240 


gcgcctgctc 


gctgccgtgc 


gggtaacctt 


aagcggcacc 


gagggagcac 


tggattccct 


300 


gcgcgtgcgg 


gaagtcaccc 


gccgtcgcgg 


tgtggggcaa 


tatctgctgg 


aagaggtttt 


360 


gcgtaacaat 


cctggcgttt 


catgctggtg 


gatggcggat 


gcaggcgtgg 


aagatcgcgg 


420 


tgtgatgacg 


gcgtttatgc 


aggcgctggg 


gtttacggca 


caacagggcg 


gctgggagaa 


480 


gtgttaatcg 


tcaagtttga 


tttcaaaagt 


gatattgcct 


gatgcgctac 


gcttatcagg 


540 


cctacaatgt 


gtgttgcaat 


ttactgattt 


ctttggatct 


tgtaggccgg 


ataaggcgtt 


600 
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tacgccgcat ccggcatgaa gcaacgtact 
ttgccgatta atgattactt cgcatcggtc 
ccgaactcaa agcctttcag atcgcctttc 
tccacggagt tcgctttcag gtatttggcg 
cccgcctgca aagattgcag cgcggcgtag 
tgttttttcg ctttgatcgc gtcaacaatg 
ttcggcttgg tcaccagcag cccttccgct 
ttagccacac cttccggccc cataaactga 
aggatttgcc ccatttccgg gtgataaccg 
ttcagacgcg ccaccagcgt tgagaaatct 
accacgtttg cattgccttt cttcaggccg 
tattgctgtt tgtcgtgaac gatagcaata 
ttcgccgccg tcggcccctg gtcggagtcc 
ccacgggcgg tcagctccgg cgcggttgcc 
tcgtagatgt cagacgcagg ctgcgttgat 
atgccgtcgt taacgacttt gttcgccacc 
tcatatttta cgatttgcag tttgttgcct 
accgcctgct ctgcgccggt aaactcctgg 
gcgcccacga ccgcgacttt aatatcttct 
atacatcctg ccagtaacgc tttacccttt 
gttattacgt gtgttgtgat gttgtttttc 
ccgtgcttta gcagcatact ctgctaaaac 
attttgacag tttattaaca atctgcgtgg 
ttattacaga ggcccaaaaa acaaaaaccc 
agcggaaatt acgcttcaat ggcagcacgc 
cgtacacgct cagcggaaac gccgtaacgg 
tcttcgtcca gccagcgcgc acggatgatg 
gcgtcggtca gacggtttgc cgcctgctct 
aagttagatg atttatcctg cagatagagc 



cgatattagc aatttggcgg caacccaaag 660 
gccgtgccgt tggcgtgcca gtcaaatacg 720 
tcatcccagg tcagcggtcc cattacggta 780 
atttcagccg gatcgtcaga ctgattcagg 840 
gtggtccaaa cgaatgcgcc acttgggtcc 900 
ggtttgttcg ccggaacctg atcgtagttc 960 
gattcgcccg caatgttaga cagcgaaacg 1020 
gttttcagcc ctgccgcgcg tgcctgacgc 1080 
ccgtagtaaa cgaagtcgat attctctttt 1140 
ttttccccgg cggtgatgcc atcaaagaac 1200 
tcctgcaccg ctcgcgccag accttcgccg 1260 
cgctgcggtt tcactttctc aagaatatat 1320 
aggccggtgg tgcgcaggat cagctgatag 1380 
gctggggtga tcattaaaat gccttcgtct 1440 
gaagaacaga ggtgaccaat cacatattta 1500 
gcaaccgcct gtttcgggtc acaggcatcg 1560 
ttaatgccgc ctttagcgtt gatatccgca 1620 
tcaccgtact gcgcaaccgg accggacatt 1680 
gccagagcca tattgctgaa tgccagcgcg 1740 
atgttcatcc tgagaatccc cattcttctg 1800 
agcactttat ttcgttttat gcatgactac 1860 
atacccgatt tttatgatat tggaatagct 1920 
ggattggcgt tttgccggag gggaaattga 1980 
cggactctca tccagggttc tctgcttaat 2040 
aattttttca tcgcgttctt ttccagctgg 2100 
tcagccagtt cctgcaacgt ggacttgttg 2160 
tcctggctgc gttcgtccag accctgcatc 2220 
tcccagttat catcttcaat gccgtcggca 2280 
accggagcca tcggctggct gtcggaatcg 2340 
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354 0 
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ccyccctydcy 
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*f" T~ ~t "t - O* 4" Pf r* Of 

l l dd l c Ly oy 
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i_i_cgggai-ca 


CCdCCyCCdC 
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atagttcact 


ttctccacgc 


cttgctcggc 


ctgcaactgt 


gccaccacgc 


ccgcagcagc 


3840 




gtcatcgtcc 


agcgtttttt 


gcagataaac 


agtgatttgc 


ggtgacggat 


aatactgcgt 


3900 




cgccgcctgg 


ttaacgtttt 


tgtacaccat 


ataacagacg 


ctgggcageg 


tcagagaaat 


3960 




ggcgataacc 


ateacegtta 


aaaacgtggc 


gaaeggtttg 


cttttcagat 


cctgcaatgc 


4020 
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gccgtggaag 


gcatagcgca 


cctgttcgtt 


gaaaacgttg 


gttttgcgat 


ttaccggttt 


4080 


tggcgaggat 


ttcgcgcgtt 


ttggtgcgtt 


acgaccgccg 


tcgcctgagc 


cgccgaccga 


4140 


tttacggaag 


cgatcaagac 


gcccgccaaa 


ctgccgaata 


tgattgattg 


catcgcgctt 


4200 


attcatggcc 


cacgcctcca 


tgcaagtgac 


catcgctcag 


ggtgagcatg 


cgataggaac 


4260 


gccgcgagat 


caggttgatg 


tcgtgcgttg 


ccatcaatac 


ggttacccca 


acgcggttaa 


4320 


actcttcaaa 


cagacgtaaa 


atgccttccg 


acagcgcgtc 


gtccaggtta 


ccagtcggtt 


4380 


cgtccgccag 


cagtaccgcg 


ggcttgttca 


ccaccgcgcg 


ggcaatgcca 


acacgctgtt 


4440 


gttcaccgcc 


cgaaagctga 


atagggaagt 


tcttcgcttt 


gtccagtagc 


ccgactttat 


4500 


ccagcgccgc 


cgacacccgg 


cgacgaatat 


cgtcaccgct 


ggcaccggcg 


ataatcagcg 


4560 


ggatcgccac 


gttatcgtag 


acagtacggt 


ccatcagtag 


atggtgatcc 


tggaaaatca 


4620 


tgccaatctg 


gcggcgcaga 


aacggaactt 


cacggttttt 


cagacgcgtg 


atgtcatggc 


4680 


cgctaaacca 


gattttcccg 


gcgctgggcc 


gctcaatccc 


acagatcagc 


ttcaggaggg 


4740 


tacttttccc 


tgcgccggaa 


tgaccggtca 


gaaacgccat 


ctcacccggc 


tgcatatgga 


4800 


acgtaacgcc 


ctgcagcgcc 


tgtctcccac 


cgagataagc 


cttgctgaca 


tgttcaaagc 


4860 


gaatcattgt 


taatcctctc 


gggcaaaaag 


tgcctctata 


aagtcgtccg 


ccttaaacgg 


4920 


acgcaaatcc 


tcaatacgtt 


cgccgacacc 


aatgtagcgg 


atagggatac 


caaactggtc 


4980 


agccaccgag 


aaaattaccc 


cgcctttcgc 


cgtgccgtcc 


agtttcgtta 


gcgtgatgcc 


5040 


ggttaagcca 


acggcttcat 


ggaacagttt 


ggcctggctt 


accgcgttct 


gcccggtgct 


5100 


ggcatcaata 


gtcagcataa 


cttcatgcgg 


cgcttcaacg 


tcgagtttct 


tcatcacgcg 


5160 


gacgattttc 


ttcaactctt 


ccatcaggtg 


cgatttgttc 


tgcaggcgtc 


cggctgtatc 


5220 


ggcaatcagg 


acgtcgatat 


tacgcgcttt 


agctgcctga 


atggcgtcga 


agataacaga 


5280 


ggcggaatcc 


gccccggtat 


gctgggcaat 


caccggaata 


ttgttgcgct 


gaccccagac 


5340 


ctgaagctgt 


tcaaccgcag 


ctgcacggaa 


agtatcaccc 


gccgccagca 


t caccgattt 


5400 


accctgctgc 


tcaaactgac 


gcgccagctt 


accaatcgtc 


gtggttttac 


ccacaccgtt 


5460 


gacgcccacc 


atcaggatca 


caaacggcgc 


tttgccttca 


acattcagcg 


gctcatcgac 


5520 


tttcgccaga 


atctcgccca 


tctcttcttt 


cagcaggcca 


tagagcgcct 


cggcgtcacg 


5580 


aagctgcttg 


cgggatgcgc 


cttccgtcag 


attggtgata 


attttacgtg 


tggtttccac 


5640 


acccacatcg 


gcgatcaaaa 


gctgctcttc 


cagctcctca 


aacagatcat 


cgtcgatttt 


5700 


tttaccgcgg 


aacaggctga 


taaatccgga 


accgagattt 


tctttggttt 


ttaacaggct 


5760 
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gcgtttcagg cgcgcgaaaa aaccttcttt 
ttccaccggc tgctcttctt ctgccggagg 
ggcagccagc gccgtttcca gctcttcgtc 
cgccgcttcg acaatctcta cggtttccgc 
ttcggcgttg acgtcttccg gcaacggcag 
cgtttcttct acgaccggtt ccggctgtgc 
actttcagca acctgttcag tgacttccac 
ttcagtatgc gcttgcggct gctcttcaac 
cgcctgaacg atttcttcta caaccggttg 
ggtctgctct ttttgaccaa agcccagcca 
catttgcgac tacactcctc gctgttgctt 
cagctaaaaa aatgatgaaa tagtctatca 
tatgtgttat ctggcggatt gagcaattta 
gccaaatccg cattattggc gggcagtggc 
caggtctgcg ccccaccacc gaccgcgtac 
tcattgttga cgcccaatgt ctggattgct 
cgttatcgcg ctacgctgcg ggggcaacgt 
agttaattaa gaatctggcg acactaaaag 
cgatgtcatt cctggcgcaa aaaggtacac 
tccgccgtgg cttgttagaa gagacgataa 
acgaagccct gatttatgtc gaaagcgaag 
actggtcatt acatcgggaa aaagtggcgg 
aagcacaagg agaaagtgat gctgattaat 
ggatttttaa icctcaacct ggtgcatccc 
gtggcgctga tttttaccgt gctgatgcat 
ttaccgaaag atggcccgca gatgaccacc 
gtgtttgaac tgctggcctg gcagaagaaa 
cctacaaagc tgacaaagcg cgttccttta 



ggtcggtttt tcctgctcct gagcgatttc 5820 
aaccaccatc accgcctctt ctgccgcttc 5880 
ggtaatttct tctttagccg cttcttcttc 5940 
ttcagcctgc cactcttctg gcgaaaccgc 6000 
ctcttcacgt tcgatagcca ctggctccgg 6060 
aacgacttcc gcttcaggct gcgctttttc 6120 
aacgtcggca gcaaaagttt ccgcctcggc 6180 
ggcttgttca gaggccttca caggctcttg 6240 
ttcattctga acttctgtct ctttttccgg 6300 
ggaaaaaaag ccacgttttt tttctttcgc 6360 
catggcacag cgttaacgct atgtacatag 6420 
cttaacttaa ttcacatcac cgcctgcaag 6480 
tcatgaaaaa accgaatcat tccggcagcg 6540 
gaggccgtaa actcccggtt cctgatagcc 6600 
gcgaaacgtt gtttaactgg ctggctccgg 6660 
tcgccgggag cggcgcgctg gggctggaag 6720 
tgattgagat ggatcgcgcg gtttctcagc 6780 
caggcaatgc acgcgtggtg aacagcaacg 6840 
cgcataatat cgtgtttgtc gatccaccgt 6900 
atttactgga agataacggc tggctggctg 6960 
tcgaaaacgg tctgcccact gttccagcaa 7020 
gtcaggtggc ttatcggctg tatcaacgcg 7080 
attggtcgtt tgttaatgct ctgcgtttgg 7140 
ttcccacgcc cgctgaatat cttcgttaac 7200 
ggtatgcagc tggcgctatt gaaatccact 7260 
gccgaaaagg tacggatttt ccttttcggc 7320 
tttaaagtta aaaaataacc ttattgttcg 7380 
tagctcagcg tacctttatc gcccactgtc 7440 
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agggcgtggt actgctgggc gtcgaggcga aacgtctgct ccattcctcc gctttgcggt 7500 

ttgaagcttg cctcatagcg tatactggtg cctgccggag tcacttcctg ctggcgcgaa 7560 

cggcgatcgt taatcggttt ttcccgcttg ttgctcacca ccaccagctt ttgctggagc 7620 

ggagccatat cattatcagc tttttcccgt cgctgttgca taaaacgaaa cgatgcggcg 7680 

acgacaatta agccaatgat aacaataaag aaaagaggtg gtttgctcat ctttatccct 7740 

catcggaaaa tgcggaaata agcataccct gccagttatg gtgttgtcat ccgtccaccc 7800 

tcgccactaa actggaagca agaccgtagg cattccgctt acgaaaaaat aacgaattca 78 60 

aggaactaag atgctttggt cgtttatcgc tgtctgtctt tccgcatggc tatctgtgga 7920 

tgcatcgtat cgtgggccaa cctggcaacg ctgggtgttt aaaccgttaa cccttcttct 7980 

cctgctgtta ctggcctggc aagcgccgat gttcgacgcc attagctatc tggtgctggc 8040 

agggctgtgc gcctcactgc tgggcgatgc gctaaccctg ttgccacgtc aacgtctgat 8100 

gtacgccatc ggcgcgtttt tcctctcgca cctgctgtac accatctatt tcgccagtca 8160 

gatgacgctc tctttcttct ggcctctacc actggtgctg ctggttctgg gtgcgctgtt 8220 

actggcgatt atctggacgc gcctggaaga gtaccgttgg cctatctgca cgtttatcgg 8280 

catgacgctg gtgatggtgt ggctggcagg tgaactgtgg ttcttccgtc cgaccgctcc 8340 

ggcgctctct gcgtttgttg gcgcttcgtt gctgtttatc agtaactttg tctggctggg 8400 

gagccactat cgccgacgct tccgtgcgga taacgcgatt gctgcggcct gctactttgc 84 60 

cggtcacttc ctgatcgtcc gctcgctgta tctctgataa aacrtgactc tggagtcgac 8520 

tccagagtgt atccttcggt taatgagaaa aaacttaacc ggaggatgcc atg teg 857 6 

Met Ser 



1 



act cct gac aat cac ggc aag aaa gec cct caa ttt get gcg ttc aaa 
Thr Pro Asp Asn His Gly Lys Lys Ala Pro Gin Phe Ala Ala Phe Lys 
5 10 15 

ccg eta acc acg gta cag aac gec aac gac tgt tgc tgc gac ggc gca 
Pro Leu Thr Thr Val Gin Asn Ala Asn Asp Cys Cys Cys Asp Gly Ala 
20 25 30 

tgt tec age acg cca act etc tct gaa aac gtc tec ggc acc cgc tat 
Cys Ser Ser Thr Pro Thr Leu Ser Glu Asn Val Ser Gly Thr Arg Tyr 
35 40 45 50 

age tgg aaa gtc age ggc atg gac tgc gec gec tgt gcg cgc aag gta 
Ser Trp Lys Val Ser Gly Met Asp Cys Ala Ala Cys Ala Arg Lys Val 
55 60 65 

gaa aat gee gtg cgc cag ctt gca ggc gtg aat cag gtg cag gtg ttg 



8624 



8672 



8720 



8768 



8816 
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Glu Asn Ala 



ttc gcc acc 
Phe Ala Thr 
85 

caa gtt gaa 
Gin Val Glu 
100 

cag gcc gcc 
Gin Ala Ala 
115 

ctg att acg 
Leu lie Thr 



ttc aat cat 
Phe Asn His 



ggg ctg tac 
Gly Leu Tyr 
165 

age tac ttc 
Ser Tyr Phe 
180 

ctg ttt att 
Leu Phe lie 
195 

ttg att ggt 
Leu lie Gly 



ggc gtt age 
Gly Val Ser 



cgt aag ggt 
Arg Lys Gly 
245 

gat gtg att 
Asp Val He 
260 

ctg etc tea 
Leu Leu Ser 
275 

tec att ccg 
Ser lie Pro 



Val Arg Gin 
70 

gaa aaa ctg 
Glu Lys Leu 



tct gcg ctg 
Ser Ala Leu 



gaa gaa ccg 
Glu Glu Pro 
120 

eta ate gtg 
Leu He Val 
135 

ccg ttc ggg 
Pro Phe Gly 
150 

ccg att get 
Pro He Ala 



gcc att gaa 
Ala He Glu 



ggc gca acg 
Gly Ala Thr 
200 

gaa cga ctg 
Glu Arg Leu 
215 

gcg tta atg 
Ala Leu Met 
230 

gag egg gaa 
Glu Arg Glu 



gaa gtc gcc 
Glu Val Ala 



ccg ttt gcc 
Pro Phe Ala 
280 

gtg gag cgc 
Val Glu Arg 



Leu Ala Gly 
75 

gtg gtc gat 
Val Val Asp 
90 

caa aaa gca 
Gin Lys Ala 
105 

caa gca tea 
Gin Ala Ser 



atg atg gca 
Met Met Ala 



caa ctg gcg 
Gin Leu Ala 
155 

cgt cag gca 
Arg Gin Ala 
170 

acc tta atg 
Thr Leu Met 
185 

get gaa get 
Ala Glu Ala 



gaa ggc tgg 
Glu Gly Trp 



gcg ctg aaa 
Ala Leu Lys 
235 

gag gtg gcg 
Glu Val Ala 
250 

gca ggt ggg 
Ala Gly Gly 
265 

agt ttt gat 
Ser Phe Asp 



gca acg ggc 
Ala Thr Gly 



Val Asn Gin 



gcc gac aat 
Ala Asp Asn 



ggc tat tec 
Gly Tyr Ser 
110 

cgc ctg aaa 
Arg Leu Lys 
125 

ate age tgg 
He Ser Trp 
140 

ttt ate gcg 
Phe He Ala 



tta egg ttg 
Leu Arg Leu 



age gta gcc 
Ser Val Ala 
190 

gcg atg gtg 
Ala Met Val 
205 

gcc gcc age 
Ala Ala Ser 
220 

cca gaa acc 
Pro Glu Thr 



att aac age 
He Asn Ser 



cgt ttg cct 
Arg Leu Pro 
270 

gaa age gcc 
Glu Ser Ala 
285 

gat aaa gtc 
Asp Lys Val 



Val Gin Val 
80 

gac att cgt 
Asp He Arg 
95 

ctg cgc gat 
Leu Arg Asp 



gag aat ctg 
Glu Asn Leu 



ggt ctg gag 
Gly Leu Glu 
145 

acc acg ctg 
Thr Thr Leu 
160 

ate aaa tec 
He Lys Ser 
175 

get att ggt 
Ala He Gly 



ttg ctg ctg 
Leu Leu Leu 



cgc gcg cgt 
Arg Ala Arg 
225 

gcc acg cgc 
Ala Thr Arg 
240 

ctg cgc cct 
Leu Arg Pro 
255 

gcc gac ggt 
Ala Asp Gly 



ctg acc ggc 
Leu Thr Gly 



cct get ggt 
Pro Ala Gly 



Leu 



gca 8864 
Ala 



gaa 8912 
Glu 



ccg 8960 

Pro 

130 

cag 9008 
Gin 



gtt 9056 
Val 



ggc 9104 
Gly 



gca 9152 
Ala 



ttt 9200 

Phe 

210 

cag 9248 
Gin 



ctg 9296 
Leu 



ggc 9344 
Gly 



aaa 9392 
Lys 



gaa 9440 

Glu 

290 

gcc 9488 
Ala 
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acc age gta 
Thr Ser Val 



gec age gec 
Ala Ser Ala 
325 

cgt cgc get 
Arg Arg Ala 
340 

acg ccc gcg 
Thr Pro Ala 
355 

ctg ctg ttt 
Leu Leu Phe 



ctg ctg ctg 
Leu Leu Leu 



gcg att acc 
Ala He Thr 

405 

aaa ggc gga 
Lys Gly Gly 
420 

ttt gat aaa 
Phe Asp Lys 
435 

att cat ccg 
lie His Pro 



gcg gcg gtc 
Ala Ala Val 



cgc gaa gca 
Arg Glu Ala 
485 

egg gcg ctg 
Arg Ala Leu 
500 

gta ttg att 
Val Leu He 
515 



295 

gac cgt ctg 
Asp Arg Leu 
310 

att gac egg 
He Asp Arg 



ccc att gag 
Pro He Glu 



att atg gec 
lie Met Ala 
360 

gec gec age 
Ala Ala Ser 
375 

att ggc tgc 
He Gly Cys 
390 

tec ggg ctg 
Ser Gly Leu 



gcg gcg ctg 
Ala Ala Leu 



acc ggt acg 
Thr Gly Thr 
440 

gca acg ggt 
Ala Thr Gly 
455 

gag caa ggc 
Glu Gin Gly 
470 

cag gtt get 
Gin Val Ala 



gtc ggg tct 
Val Gly Ser 



tgc get gec 
Cys Ala Ala 
520 



gtg acg ttg 
Val Thr Leu 
315 

att ctg aaa 
He Leu Lys 
330 

egg ttt ate 
Arg Phe He 
345 

gtc get ctg 
Val Ala Leu 



tgg cag gag 
Trp Gin Glu 



ccg tgt gcg 
Pro Cys Ala 
395 

gcg gcg gca 
Ala Ala Ala 
410 

gaa cag ctg 
Glu Gin Leu 
425 

ctg acc gtc 
Leu Thr Val 



att agt gaa 
He Ser Glu 



gcg acg cat 
Ala Thr His 
475 

gaa etc gec 
Glu Leu Ala 
490 

ggc att gaa 
Gly He Glu 
505 

ggg aaa cat 
Gly Lys His 



300 

gaa gtg ctg 
Glu Val Leu 



ctg ate gaa 
Leu He Glu 



gac cgt ttc 
Asp Arg Phe 
350 

ctg gtg acg 
Leu Val Thr 
365 

tgg att tat 
Trp He Tyr 
380 

tta gtt ate 
Leu Val He 



gcg cgt cgt 
Ala Arg Arg 



ggt cgt gtt 
Gly Arg Val 
430 

ggt aaa ccg 
Gly Lys Pro 
445 

tct gaa ctg 
Ser Glu Leu 
460 

cca ctg gcg 
Pro Leu Ala 



att ccc acc 
He Pro Thr 



gcg cag gtt 
Ala Gin Val 
510 

ccc get gat 
Pro Ala Asp 
525 



305 

tea gaa ccg 
Ser Glu Pro 
320 

gaa gec gaa 
Glu Ala Glu 
335 

age cgt ate 
Ser Arg He 



ctg gtg cca 
Leu Val Pro 



aaa ggg ctg 
Lys Gly Leu 
385 

tea acg cct 
Ser Thr Pro 
400 

ggg gcg ttg 
Gly Ala Leu 
415 

act cag gtg 
Thr Gin Val 



cgc gtt acc 
Arg Val Thr 



ctg aca ctg 
Leu Thr Leu 
465 

caa gee ate 
Gin Ala He 
480 

gee gaa tea 
Ala Glu Ser 
495 

aac ggt gag 
Asn Gly Glu 



gca ttt act 
Ala Phe Thr 



gga 9536 
Gly 



gag 9584 
Glu 



tat 9632 
Tyr 



ccg 9680 

Pro 

370 

acg 9728 
Thr 



gcg 9776 
Ala 



att 9824 
He 



gcg 9872 
Ala 



gcg 9920 

Ala 

450 

gcg 9968 
Ala 



gta 10016 
Val 



cag 10064 
Gin 



cgc 10112 
Arg 



ggt 10160 

Gly 

530 
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tta att aac gaa ctg gaa age gec ggg caa acg gta gtg ctg gta gta 10208 
Leu lie Asn Glu Leu Glu Ser Ala Gly Gin Thr Val Val Leu Val Val 
535 540 545 

cgt aac gat gac gtg ctt ggt gtc att gcg tta cag gat acc ctg cgc 10256 
Arg Asn Asp Asp Val Leu Gly Val He Ala Leu Gin Asp Thr Leu Arg 
550 555 560 

gec gat get gca act gec ate agt gaa ctg aac gcg ctg ggc gtc aaa 10304 
Ala Asp Ala Ala Thr Ala He Ser Glu Leu Asn Ala Leu Gly Val Lys 
565 570 575 

ggg gtg ate etc acc ggc gat aat cca cgc gca gcg gcg gca att gee 10352 
Gly Val He Leu Thr Gly Asp Asn Pro Arg Ala Ala Ala Ala He Ala 
580 585 590 

ggg gag ctg ggg ctg gag ttt aaa gcg ggc ctg ttg ccg gaa gat aaa 104 00 
Gly Glu Leu Gly Leu Glu Phe Lys Ala Gly Leu Leu Pro Glu Asp Lys 
595 600 605 610 

gtc aaa gcg gtg acc gag ctg aat caa cat gcg ccg ctg gcg atg gtc 
Val Lys Ala Val Thr Glu Leu Asn Gin His Ala Pro Leu Ala Met Val 
615 620 625 

ggt gac ggt att aac gac gcg cca gcg atg aaa get gec gec ate ggg 
Gly Asp Gly He Asn Asp Ala Pro Ala Met Lys Ala Ala Ala He Gly 
630 635 640 

att gca ate ggt age ggc aca gac gtg gcg ctg gaa acc gee gac gca 
He Ala Met Gly Ser Gly Thr Asp Val Ala Leu Glu Thr Ala Asp Ala 
64S 650 655 

gca tta acc cat aac cac ctg cgc ggc ctg gtg caa atg att gaa ctg 10592 
Ala Leu Thr His Asn His Leu Arg Gly Leu Val Gin Met He Glu Leu 
660 665 670 

gca cgc gec act cac gee aat ate cgc cag aac ate act att gcg ctg 10640 
Ala Arg Ala Thr His Ala Asn He Arg Gin Asn He Thr He Ala Leu 
675 680 685 690 

ggg ctg aaa ggg ate ttc etc gtc acc acg ctg tta ggg atg acc ggg 10688 
Gly Leu Lys Gly He Phe Leu Val Thr Thr Leu Leu Gly Met Thr Gly 
695 700 705 

ttg tgg ctg gca gtg ctg gca gat acg ggg gcg acg gtg ctg gtg aca 10736 
Leu Trp Leu Ala Val Leu Ala Asp Thr Gly Ala Thr Val Leu Val Thr 
710 715 720 

gcg aat gcg tta aga ttg ttg cgc agg aga taa ggcaaaccga tegcaacatt 10789 
Ala Asn Ala Leu Arg Leu Leu Arg Arg Arg 
725 730 

gagegegate ggtcccctcg cccctctggg gagagggtta gggtgagggg aaaaggegge 1084 9 

ategaageca atcag 10864 



10448 



10496 



10544 
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<210> 65 
<211> 732 
<212> PRT 

<213> Escherichia coli 
<400> 65 

Met Ser Thr Pro Asp Asn His Gly Lys Lys Ala Pro Gin Phe Ala Ala 
15 10 15 

Phe Lys Pro Leu Thr Thr Val Gin Asn Ala Asn Asp Cys Cys Cys Asp 
20 25 30 

Gly Ala Cys Ser Ser Thr Pro Thr Leu Ser Glu Asn Val Ser Gly Thr 
35 40 45 

Arg Tyr Ser Trp Lys Val Ser Gly Met Asp Cys Ala Ala Cys Ala Arg 
50 55 60 

Lys Val Glu Asn Ala Val Arg Gin Leu Ala Gly Val Asn Gin Val Gin 
65 70 75 80 

Val Leu Phe Ala Thr Glu Lys Leu Val Val Asp Ala Asp Asn Asp lie 
85 90 95 

Arg Ala Gin Val Glu Ser Ala Leu Gin Lys Ala Gly Tyr Ser Leu Arg 
100 105 110 

Asp Glu Gin Ala Ala Glu Glu Pro Gin Ala Ser Arg Leu Lys Glu Asn 
115 120 125 

Leu Pro Leu He Thr Leu He Val Met Met Ala He Ser Trp Gly Leu 
130 135 140 

Glu Gin Phe Asn His Pro Phe Gly Gin Leu Ala Phe He Ala Thr Thr 
145 150 155 160 

Leu Val Gly Leu Tyr Pro He Ala Arg Gin Ala Leu Arg Leu He Lys 
165 170 175 

Ser Gly Ser Tyr Phe Ala He Glu Thr Leu Met Ser Val Ala Ala He 
180 185 190 

Gly Ala Leu Phe He Gly Ala Thr Ala Glu Ala Ala Met Val Leu Leu 
195 200 205 

Leu Phe Leu He Gly Glu Arg Leu Glu Gly Trp Ala Ala Ser Arg Ala 
210 215 220 

Arg Gin Gly Val Ser Ala Leu Met Ala Leu Lys Pro Glu Thr Ala Thr 
225 230 235 240 



Arg Leu Arg Lys Gly Glu Arg Glu Glu Val Ala He Asn Ser Leu Arg 
245 250 255 



Pro Gly Asp Val He Glu Val Ala Ala Gly Gly Arg Leu Pro Ala Asp 
260 265 270 
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Gly Lys Leu Leu Ser Pro Phe Ala Ser Phe Asp Glu Ser Ala Leu Thr 
275 280 285 

Gly Glu Ser lie Pro Val Glu Arg Ala Thr Gly Asp Lys Val Pro Ala 
290 295 300 

Gly Ala Thr Ser Val Asp Arg Leu Val Thr Leu Glu Val Leu Ser Glu 
305 310 315 320 

Pro Gly Ala Ser Ala lie Asp Arg lie Leu Lys Leu lie Glu Glu Ala 
325 330 335 

Glu Glu Arg Arg Ala Pro lie Glu Arg Phe lie Asp Arg Phe Ser Arg 
340 345 350 

He Tyr Thr Pro Ala He Met Ala Val Ala Leu Leu Val Thr Leu Val 
355 360 365 

Pro Pro Leu Leu Phe Ala Ala Ser Trp Gin Glu Trp He Tyr Lys Gly 
370 375 380 

Leu Thr Leu Leu Leu He Gly Cys Pro Cys Ala Leu Val He Ser Thr 
385 390 395 400 

Pro Ala Ala He Thr Ser Gly Leu Ala Ala Ala Ala Arg Arg Gly Ala 
405 410 415 

Leu He Lys Gly Gly Ala Ala Leu Glu Gin Leu Gly Arg Val Thr Gin 
420 425 430 

Val Ala Phe Asp Lys Thr Gly Thr Leu Thr Val Gly Lys Pro Arg Val 
435 440 445 

Thr Ala He His Pro Ala Thr Gly He Ser Glu Ser Glu Leu Leu Thr 
450 455 460 

Leu Ala Ala Ala Val Glu Gin Gly Ala Thr His Pro Leu Ala Gin Ala 
465 470 475 480 

He Val Arg Glu Ala Gin Val Ala Glu Leu Ala He Pro Thr Ala Glu 
485 490 495 

Ser Gin Arg Ala Leu Val Gly Ser Gly He Glu Ala Gin Val Asn Gly 
500 505 510 

Glu Arg Val Leu He Cys Ala Ala Gly Lys His Pro Ala Asp Ala Phe 
515 520 525 

Thr Gly Leu He Asn Glu Leu Glu Ser Ala Gly Gin Thr Val Val Leu 
530 535 540 



Val Val Arg Asn Asp Asp Val Leu Gly Val He Ala Leu Gin Asp Thr 
545 550 555 560 



Leu Arg Ala Asp Ala Ala Thr Ala He Ser Glu Leu Asn Ala Leu Gly 
565 570 575 
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Val Lys Gly Val He 

580 

He Ala Gly Glu Leu 
595 

Asp Lys Val Lys Ala 
610 

Met Val Gly Asp Gly 
625 

He Gly He Ala Met 
645 

Asp Ala Ala Leu Thr 
660 

Glu Leu Ala Arg Ala 
675 

Ala Leu Gly Leu Lys 
690 

Thr Gly Leu Trp Leu 
705 

Val Thr Ala Asn Ala 
725 



Leu Thr Gly Asp Asn 
585 

Gly Leu Glu Phe Lys 
600 

Val Thr Glu Leu Asn 
615 

He Asn Asp Ala Pro 
630 

Gly Ser Gly Thr Asp 
650 

His Asn His Leu Arg 
665 

Thr His Ala Asn He 
680 

Gly He Phe Leu Val 
695 

Ala Val Leu Ala Asp 
710 

Leu Arg Leu Leu Arg 
730 



Pro Arg Ala Ala Ala Ala 
590 

Ala Gly Leu Leu Pro Glu 
605 

Gin His Ala Pro Leu Ala 

620 

Ala Met Lys Ala Ala Ala 
635 640 

Val Ala Leu Glu Thr Ala 
655 

Gly Leu Val Gin Met He 
670 

Arg Gin Asn He Thr He 
685 

Thr Thr Leu Leu Gly Met 
700 

Thr Gly Ala Thr Val Leu 
715 720 

Arg Arg 



<210> 66 
<211> 10180 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (190) . . (771) 

<400> 66 

tgcgagtaag aattatgagg aatggctatc agtattgtca ttttcagaaa atatttatcc 60 

tgcatcggtg agtcagagta agatcagact tttgctaaat tcgcaaaaga ctttgcacat 120 

tttgctaatt tcaccgtacc gctctgtgac gtactatagt cggcaaacgt ctcaccttga 180 

ggttaaaaa atg age aac ate ctg att ate aac ggc gcg aaa aaa ttc gec 231 
Met Ser Asn He Leu He He Asn Gly Ala Lys Lys Phe Ala 
15 10 

cac tec aat ggt caa ctg aac gac acc ctg acc gaa gtc gcg gat ggc 27 9 
His Ser Asn Gly Gin Leu Asn Asp Thr Leu Thr Glu Val Ala Asp Gly 
15 20 25 30 

aca ctg cgc gac ctt ggg cat gat gtc cgc ate gtt cgc gec gac age 327 



in 
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Thr Leu Arg Asp Leu Gly His Asp Val Arg He Val Arg Ala Asp Ser 
35 40 45 

gac tac gat gtc aaa gcg gaa gta caa aac ttt etc tgg get gat gtg 375 
Asp Tyr Asp Val Lys Ala Glu Val Gin Asn Phe Leu Trp Ala Asp Val 
50 55 60 

gtg ate tgg cag atg cca ggc tgg tgg atg ggc gcg ccg tgg aca gtg 423 
Val He Trp Gin Met Pro Gly Trp Trp Met Gly Ala Pro Trp Thr Val 
65 70 75 

aaa aaa tac att gat gat gta ttc acc gaa ggt cac ggg acg ctg tat 471 
Lys Lys Tyr He Asp Asp Val Phe Thr Glu Gly His Gly Thr Leu Tyr 
80 85 90 

gee age gat ggt cgt acc cgc aaa gat ccg teg aaa aaa tac ggt tec 519 
Ala Ser Asp Gly Arg Thr Arg Lys Asp Pro Ser Lys Lys Tyr Gly Ser 
95 100 105 HO 

ggc ggc ctg gta cag ggc aaa aaa tat atg ctt tct ctg acc tgg aac 567 
Gly Gly Leu Val Gin Gly Lys Lys Tyr Met Leu Ser Leu Thr Trp Asn 
115 120 125 

gca cca atg gaa gec ttc acc gaa aaa gat cag ttc ttc cac ggc gtt 615 
Ala Pro Met Glu Ala Phe Thr Glu Lys Asp Gin Phe Phe His Gly Val 
130 135 140 

ggc gtt gac ggt gtg tat ctg ccg ttc cat aaa gca aac caa ttc etc 
Gly Val Asp Gly Val Tyr Leu Pro Phe His Lys Ala Asn Gin Phe Leu 
145 150 155 

ggt atg gaa ccg ctg ccg aca ttt ate get aat gac gtg ata aaa atg 
Gly Met Glu Pro Leu Pro Thr Phe He Ala Asn Asp Val He Lys Met 
160 165 170 

cct gat gtt ccc cgc tat act gaa gaa tat cgc aag cat ctt gtg gaa 
Pro Asp Val Pro Arg Tyr Thr Glu Glu Tyr Arg Lys His Leu Val Glu 
175 180 185 190 

att ttt ggt taa ctagagctca ggctttagaa ggagttaacc atgcttaccg 
He Phe Gly 

taategcaga aatcegtact cgtcctggtc aacatcaccg teaggeggta ttggatcagt 871 
ttgctaaaat cgttccaacc gtactgaaag aagaaggttg ccacggctat gcgccaatgg 931 
tggattgege agctggcgtg agtttccagt ctatggcacc ggattctatc gtgatgattg 991 
agcagtggga aagcatcgcg catcttgaag cgcatctgca aaccccgcac atgaaggcgt 1051 
atagegaage cgtaaaaggt gacgtgctgg agatgaatat ccgtattctg cagecaggga 1111 
tttaatcctg ccttgtttgc ccggccatcc tgacegggea atgttctttc ctttaaacct 1171 
caatctccgc catgtcgcct ttctcttgea accagttgcg gcgatcttcc gagegtttet 1231 
tcgccagcag catatccatc ategegtcag tacgetgate gtcttcatca tcgatagtca 1291 



663 



711 



759 



811 
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dyy LyCdLJdL 


LdLdLLLdld 


geaaegge ua 


ccgcgacgcg 


aacygcaLLa 


~-\ -\- f^i 4— ^] / — i 

dLLOLdaCyL 


Ou jl 


gaccagt gcg 


tcctt gcagt 


t a act caat c 


ca l l l l uga r 


atgtcgaaat 


ggcgtgcgtt 


^Pl Q 1 


aaLy L L'j Lay 


y d cl a d ay Lay 


LayyyaL LLa 


yyciLy LLdLy 


)" of r'D pf a oprr 

LdlLdydLLy 


aLLdyLaddL 


D J- J ± 


cttgatcctc 


aacaccgcga 


ccgcttattt 


caacgtgttg 


aatgctattg 


aegttcttte 


6211 


ctatacacag 


gcacaaaaag 


aagegatcta 


cegtcaatta 


gatcaaacca 


cccaacgttt 


6271 


taacgtgggc 


ctggtagcga 


tcaccgacgt 


gcagaacgcc 


cgcgcacagt 


aegatacegt 


6331 


gctggcgaac 


gaagtgaccg 


caegtaataa 


ccttgataac 


geggtagage 


agctgcgcca 


6391 



290 



gatcaccggt aactactatc cggaactggc 
caaaccacag ccggttaacg cgctgctgaa 
acaggcacgc ttgagccagg acctggcgcg 
cttaccgact ctggatttaa cggcttctac 
gaaaacccgt ggtgccgctg gtacccagta 
tggcctgagc ttctcgctgc cgatttatca 
ggcacagtac aactttgtcg gtgccagcga 
gcagaccgtg cgttcctcct tcaacaacat 
caaacaagcc gtagtttccg ctcaaagctc 
cggtacgcgt accattgttg atgtgttgga 
agagctggcg aatgcgcgtt ataactacct 
gggtacgttg aacgagcagg atctgctggc 
cactaatccg gaaaacgttg caccgcaaac 
tgcgcctgat agcccggcac cagtcgttca 
cggtcataac cctttccgta actgatgacg 
aggcaacgta aagatacggg ttatctgccg 
ccagccatcc tctattctga tgggtattta 
gacaaaatcc atacgccacg catcgttccg 
agtcgctctc gcggttgcca ctgtttttat 
agtgtctctc tatcaaaatg ctgacgactg 
atgtaccacc gcgtacaaca atgcgctgaa 
cacccgtgaa gactgtgttg ctgaatttgg 
ggctggcatg gcaccagaaa accaggcgca 
gccgctgatg gccggttaca tgatggggcg 
gcagccgctg ttctcctcga aaaacccagc 
gacgggtaaa aactatggcg cagcccagcc 
aatggcacca aaaccggcga ccaccactac 
tgccaaacaa agcactatgc agcgtagtgc 
ctgataccga tggaaagagt cagtattacc 



tgcgctgaat gtcgaaaact ttaaaaccga 6451 
agaagccgaa aaacgcaacc tgtcgctgtt 6511 
cgagcaaatt cgccaggcgc aggatggtca 6571 
cgggatttct gacacctctt atagcggttc 6631 
tgacgatagc aatatgggcc agaacaaagt 6691 
gggcggaatg gttaactcgc aggtgaaaca 6751 
gcaactggaa agtgcccatc gtagcgtcgt 6811 
taatgcatct atcagtagca ttaacgccta 6871 
attagacgcg atggaagcgg gctactcggt 6931 
tgcgaccacc acgttgtaca acgccaagca 6991 
gattaatcag ctgaatatta agtcagctct 7051 
actgaacaat gcgctgagca aaccggtttc 7111 
gccggaacag aatgctattg ctgatggtta 7171 
gcaaacatcc gcacgcacta ccaccagtaa 7231 
acgacggggc ttcggccccg tctgaacgta 7291 
cattcttccc ccttctcgct tcaatttcga 7351 
ccactggtcc cggaagacaa aaatgaaacg 7411 
caaaaactgg agcgcacgcc atctgacacc 7471 
gctggctggc tgtgaaaaga gtgatgaaac 7531 
ttcagctgca aacccaggca aaagcgccga 7591 
agaagccgaa cgtactgcgc cgaaatacgc 7 651 
tgaaggtcag tgccagcagg caccagccca 7711 
ggcccagcaa tccagcggga gtttctggat 7771 
tctgatgggc ggcggcgcgg gatttgcaca 7831 
cagtccggct tacggtaaat ataccgacgc 78 91 
aggccgcacc atgaccgtac cgaagacggc 7951 
cgttacccgt ggcggttttg gtgaatctgt 8011 
aaccggtacc tcttctcgtt caatgggtgg 8071 
gagcgcccgg actggcgtga gaaagcccac 8131 



291 



gaatacggtt 


tcaattttca 


caccatgtac 


ggcgagccgt 


actggtgtga 


agatgcttac 


8191 


tacaagttga 


ccctcgccca 


ggttgaaaag 


ctggaagaag 


tcaccgccga 


actgcaccag 


8251 


atgtgcctga 


aagtggtgga 


aaaagtgatc 


gccagcgatg 


agctgatgac 


caaattccgc 


8311 


attccaaaac 


acacctggag 


ttttgtgcgc 


cagtcatggc 


tgacgcacca 


gccatcgctt 


8371 


tattcgcgtc 


ttgatctggc 


gtgggatggc 


actggtgaac 


ctaaacttct 


ggaaaataac 


8431 


gccgatacgc 


caacgtcact 


atacgaggcg 


gcgttctttc 


agtggatctg 


gctggaagat 


8491 


cagcttaacg 


ccggtaactt 


gccggagggc 


agcgaccagt 


ttaacagtct 


gcaagaaaaa 


8551 


ctgatcgatc 


gcttcgttga 


gctgcgtgaa 


cagtatggct 


tccagttgct 


gcatctcacc 


8611 


tgctgtcgcg 


acacggtgga 


agatcgcgga 


accattcagt 


atttgcagga 


ctgcgcaacg 


8671 


gaagctgaaa 


ttgctactga 


gttcctctac 


atcgatgata 


tcgggttagg 


tgaaaaaggt 


8731 


cagttcacgg 


atttacagga 


tcaggtaatt 


tccaacctgt 


tcaaactgta 


tccgtgggaa 


8791 


tttatgttgc 


gtgagatgtt 


ctcaaccaag 


ctggaggatg 


caggcgtacg 


ctggctggaa 


8851 


ccggcgtgga 


agagcattat 


ctccaacaag 


gcacttctac 


cgctactgtg 


ggagatgttc 


8911 


ccgaatcacc 


cgaacctgct 


gcccgcttat 


tttgcggaag 


atgatcatcc 


gcaaatggaa 


8971 


aaatatgtgg 


ttaaaccgat 


cttctcccgt 


gaaggcgcaa 


acgtgtcgat 


cattgagaac 


9031 


ggcaaaacca 


ttgaagcagc 


ggaaggtccg 


tatggcgaag 


aagggatgat 


tgttcagcaa 


9091 


ttccacccgt 


taccgaaatt 


cggcgacagc 


tatatgctga 


ttggtagctg 


gctggtgaac 


9151 


gatcaacccg 


ccggaattgg 


cattcgtgaa 


gaccgtgcat 


tgatcaccca 


ggatatgtct 


9211 


cggttttatc 


cacatatttt 


tgttgaataa 


gccacgatac 


cggatggcac 


tcgccatccg 


9271 


gtaattgtta 


gcctatctgc 


accgacagca 


tactcaggct 


gcccatttct 


ataccctcaa 


9331 


ccggaatggt 


aattggctcc 


tgcccatccc 


acgcacctaa 


cacatacaac 


aacggcaaat 


9391 


aatgctctgg 


cgttgggttc 


gataacgtgc 


caccttcatg 


gtcgaggtaa 


ttcaccagag 


9451 


gatgttgttc 


cactggccct 


tgccacgtca 


gattcgcttt 


cacatactca 


ttaaacgacg 


9511 


tcgcccacgg 


atacggtgaa 


ctatcaccgt 


gccacttcac 


tgtgcgcagg 


ttatgcacca 


9571 


r*r *f~ ~?> r^t /~t ' — i \~ 

CyLLaCLCJCL 




dLLdLLCLLC 


^ ~f~ t~ /™* r~* d 

tdLO L Oy C-d.y 






_/ U _> J- 


tttcgaaatg 


ccaggcggca 


ggtttgctac 


tgtcgatact 


caactgcacc 


atcgggatat 


9691 


cagcgtcagg 


atacatctta 


atcagcacgc 


cccacgagcc 


gtggtcaaag 


ccccaggctt 


9751 


ctttatccag 


cgtcaccggg 


atcggcgcta 


acagctcaac 


cagacgctgt 


gccagcgcag 


9811 
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gcgaacccgg agcaggataa tgcgtatcgt acagcgcctg cgggaagcca ccaaagtcat 9871 
gaatcgtggg cggcgtctcc atcgcggtca ctcctgttcc acgggtaaac cagtgagccg 9931 
aaaccaccac aatcgcttgc gggcgtggca atgtcatccc caacttctgc cagctgcggg 9991 
tatacaaatt atcttccagc acgttcatcg gactaccgtg acctaaaaac aatgctggca 10051 
tacgtgttga agacatgatg atatccttaa ctaaaggtgt cattttgata tcctcacaat 10111 
acgcttgttc ggcggagtaa gaacccggat aacaatgatg atgatcatca gttattttga 10171 
cgatctgcc 10180 



<210> 67 
<211> 193 
<212> PRT 

<213> Escherichia coli 
<400> 67 

Met Ser Asn He Leu He He Asn Gly Ala Lys Lys Phe Ala His Ser 
15 10 15 

Asn Gly Gin Leu Asn Asp Thr Leu Thr Glu Val Ala Asp Gly Thr Leu 
20 25 30 

Arg Asp Leu Gly His Asp Val Arg He Val Arg Ala Asp Ser Asp Tyr 
35 40 45 

Asp Val Lys Ala Glu Val Gin Asn Phe Leu Trp Ala Asp Val Val He 
50 55 60 

Trp Gin Met Pro Gly Trp Trp Met Gly Ala Pro Trp Thr Val Lys Lys 
65 70 75 80 

Tyr He Asp Asp Val Phe Thr Glu Gly His Gly Thr Leu Tyr Ala Ser 
85 90 95 

Asp Gly Arg Thr Arg Lys Asp Pro Ser Lys Lys Tyr Gly Ser Gly Gly 
100 105 110 

Leu Val Gin Gly Lys Lys Tyr Met Leu Ser Leu Thr Trp Asn Ala Pro 
115 120 125 

Met Glu Ala Phe Thr Glu Lys Asp Gin Phe Phe His Gly Val Gly Val 
130 135 140 

Asp Gly Val Tyr Leu Pro Phe His Lys Ala Asn Gin Phe Leu Gly Met 
145 150 155 160 

Glu Pro Leu Pro Thr Phe He Ala Asn Asp Val He Lys Met Pro Asp 
165 170 175 

Val Pro Arg Tyr Thr Glu Glu Tyr Arg Lys His Leu Val Glu He Phe 
180 185 190 
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Gly 

<210> 68 
<211> 10982 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (4075) . . (5001) 
<400> 68 

tgcgctacgc ttatcaggcc tacgctagct 
aggctggata aggcgttcac gccgcatccg 
tgagcaagtc ttacttcaca tcatccggca 
tcgtaccaaa tgaaccgtga ccgcctgcgg 
cataggtcat tggcgtagcc tgaccacccg 
cgttgctcat gttgtaagcg cgcaggtagt 
tacccgccgt ggagattggc ccgcccagca 
ccggcatcgg gaacggcata ctgtcctgcg 
cattagtttt cagatccagc gccgagatat 
caaatggtga gaggaacggg ttgagcgtga 
tgccggattc cgtacccgtg cctttggcat 
cacgcgggat cagtttcgaa acaaacggca 
gatttggatc aacggaaatc ccgccccatt 
gcgtaccctg ttcagatggc ggggtgaaaa 
cgcggcacac cagttggtca aacatggtgg 
tcgtcggacg gaagctcagt tcagaaaacg 
ctgcaccttg gggaaccggt ttttccggtg 
cgagcacaaa aatgttgccg gttttcgccg 
taacggtgat gtccgccagc gtcggctgtg 
gaacggtctg gtagctccac gccagtttcc 
tggcataacg ttcctgttcc ggtgtgcggt 
ccatcggcag atagaccaga tccagcttcg 



gtgcaatcca ttgattttgc acaattttgt 60 
gcatgaacaa cgcgcacgtt gtcagcaatc 120 
gcgcataagc cacaatatag tcgcccatct 180 
agatcaccac atactgctta ccattcactt 240 
ctggtaaacg accctgccac agtttttcac 300 
tatctgccgt agcggcgata aacagcacgt 360 
tcggcatacc catattgaac ggcaccggaa 420 
gcgtaccaat acgtttcttc cacaccactt 480 
aaccccatgc tggctgttta catggcagac 540 
caccatacgg tacaccgtac tgtggctgaa 600 
ctttcggctg ctccatcggg ttgccaggac 660 
gtgccattgg gttggcaatc gccacttcac 720 
cgaacatccc caggttaccc gggaagacca 780 
tgccttcata gcgcatctgg tggaacatca 840 
ctccccacat atccgcaccg ctcaaatctt 900 
gttgagttgg ggttacgtaa tcgcctttcg 960 
ccggaaccac cagttcgcca ttacgacgat 1020 
gagcgtaaat aactggcact ttctgaccat 1080 
ccggaagatc catgtcccac aggtcgtggt 1140 
cggtagtggc attcagcgcc agaatcgagc 1200 
taccgcccca gatatccggc gtggtcacgc 1260 
cgtcataggc cgctggtgcc caggagtttg 1320 
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gcgagttaaa 


ggtaaaggtg 


tgttcgtcag 


acgggattgc 


gttcggatct 


ttcgcgccgg 


1380 


gatcaaaagc 


ccacagcagc 


tccccggtgt 


tgacatcaaa 


accacggatc 


acgccagacg 


1440 


tttcgcgggt 


tgagaagtta 


tcggtaactg 


aaccggccat 


cacgatggtt 


ttatcggtga 


1500 


taatcggtgg 


cgaagtcggt 


tcatacagac 


ccggtttggt 


gtctggcata 


ttgctttgca 


1560 


gattgagcac 


gcctttattg 


gcgaaggttt 


cgcacagttt 


gccgttttca 


gcgttaatcg 


1620 


caatcagtcg 


accatcattg 


accggaagaa 


tgatacgacg 


cgggcaatcc 


gccatcactt 


1680 


ccggcgaagc 


ggtttctgct 


ttggcttcat 


gataagagac 


accacggcag 


gttacgtgct 


1740 


ggaaagactc 


gttggttttc 


agctcaggat 


cgtaatgcca 


tttctctttg 


ccgctggcgg 


1800 


catcaagcgc 


aaacaggcgc 


tggtgagcgg 


tacacaggta 


aagggtgtcg 


cccactttaa 


1860 


tcggcgtcac 


ttcattggtg 


atttcacccg 


gatcgttcgg 


ctgcttcaca 


tcgccagtac 


1920 


ggaacaccca 


ggcttctttc 


agattatgga 


cgttatcggc 


gttaatttgt 


ttcagcggcg 


1980 


aaaagcgttg 


accttcctga 


ttacgaccat 


aggcaggcca 


gtcctgatcg 


gctacggggg 


2040 


agatagcttc 


agcaggtgtg 


gcatcggcgc 


ttaaggtgcc 


gttgatctcc 


tgcggatcgt 


2100 


taaatccggc 


ccaggtcagg 


ataccaccgc 


taatcagcag 


tgcgaccacc 


agtgcggcaa 


2160 


ctgcgccgct 


cgcaggaatg 


accaggcgac 


gccagacaaa 


cggcaggatc 


agccagatgc 


2220 


cgaagaagac 


cagaatgtcg 


ctgcgcggag 


tcagcgccca 


gaagtcgaaa 


ccaacttccc 


2280 


agacgcccca 


aatcatggtg 


ccgagcagca 


gggctgcgta 


tagccaaagc 


gcggcgcgtt 


2340 


tactgcgcca 


cagcatccag 


gcgacgccga 


gcatcacaag 


gccagcgata 


gggtagtacc 


2400 


aggagccgcc 


aatcgcgacc 


agccagcctc 


cgccaatgag 


tagatacagc 


ccgcaaagcg 


2460 


ctgcaaaaag 


ggctgttagc 


gtgacgagta 


atcgtcgcga 


gcctgtattg 


ttaattgcca 


2520 


taaagagaca 


ccatttcaat 


tcattaatat 


tttagtagca 


attaattata 


ggttttaaca 


2580 


tgtgtgatcg 


tcatcacaat 


tcgagcttta 


ttaacagatt 


ccgcgaatga 


atagttttac 


2640 


tggtatactg 


cgtgtcttgc 


gctttgttgc 


ggtgccaaaa 


cctgcccgtg 


cgaagtgatt 


2700 


tgtttttaaa 


tcatatggtt 


agagatatga 


aacatactgt 


agaagtaatg 


atccccgaag 


2760 


cggagattaa 


agcgcgtatc 


gccgaactgg 


gtcgtcagat 


tactgagcgt 


tacaaagaca 


2820 


gcggcagcga 


tatggtgctg 


gtgggtctgc 


tgcgtggctc 


atttatgttt 


atggcggacc 


2880 


tgtgccgtga 


agttcaggta 


tctcatgaag 


tcgactttat 


gaccgcctcc 


agctacggta 


2940 


gcggcatgtc 


caccacccgt 


gatgtgaaaa 


tcctcaaaga 


tctggatgaa 


gatatccgtg 


3000 


gcaaggacgt 


gctgattgtt 


gaagatatca 


tcgactcggg 


gaatacactg 


tcgaaagtgc 


3060 



II IPI I 
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gtgagatctt 


a£ gcctgcgc 


gaaccgaagt 


cgctggcgat 


ttgtacgctg 


ctggataaac 




cgt cccgt eg 


tgaagt gaac 


gtcccggt ag 


aat tt ategg 


tttctcgat c 


ccggatgagt 


^31 on 


ttgtggtggg 


tt aeggcatt 


gattaegcac 


agegt taccg 


t cat ct gecg 


tat at eggea 


J/.4U 


aagtgatt ct 


gctggacgag 


taagtgtgaa 


gttgeeggat 


gtgttgcat c 


eggcatggea 




ttttta txtg 


tggttggcgt 


gtttcagctt 


gaggttggaa 


at cccgtgac 


ggtaacgttg 


'S 'i a n 


ctcaagggtt 


tegeggtt gg 


tggeggtaac 


at ccagatca 


cgcagcaagc 


cgt cgtgaat 




gccgtaggcc 


cagccgtgaa 


tggtaacttt 


ctgcccgcgt 


tt ccacgctg 


attgeataat 


O A O Pi 

J4 bU 


ggtggagtgg 


cccaggttat 


acacctgttc 


catgaegtte 


agtt cacaca 


aggtatccag 


jo 4 U 


acggcgctct 


tgcggcattt 


cgccgagcaa 


tgagctatgt 


ttgaaccaga 


tatcgeggat 


3600 


atgeagcage 


cagttgttga 


taagccccag 


ttccgggttt 


teaactgegg 


cttgtacgcc 


3660 


gccgcaaccg 


tagtggccac 


agataataat 


gtgttcaact 


tcgagtacat 


ccactgcata 


3720 


ctgaaccacg 


gaaaggcagt 


tcaggtcagt 


gtgaatgacc 


aggttagcaa 


cattaeggtg 


37 80 


aacaaagagt 


t cgcccggct 


caagaceggt 


taaacgttct 


geaggaaege 


gactgtcgga 


3840 


acatccaatc 


catagaaagc 


gcggtttttg 


cgcttgtgcc 


agtttctcaa 


aaaacccggg 


3900 


atcctcttcc 


accagcattt 


ttgaccatag 


tgcattgttg 


ctgatgagtg 


tatctatgtc 


3960 


tttcatggag 


gttaacgacc 


tgtaaccaaa 


taattacgtt 


tggctaatat 


agggcaactc 


4020 


egggacgatt 


taaaccacag 


ataaagtgta 


agaaegtaag 


gtaagtaaaa 


attt atg 


4077 



Met 
1 

acc att gca ctg gaa ctt caa cag ctt aaa aaa acc tat cca ggc ggc 4125 
Thr He Ala Leu Glu Leu Gin Gin Leu Lys Lys Thr Tyr Pro Gly Gly 
5 10 15 

gtt cag gcg ctt cgt ggg ata gat ttg cag gtc gaa gcg ggt gat ttt 4173 
Val Gin Ma Leu Arg Gly He Asp Leu Gin Val Glu Ala Gly Asp Phe 
20 25 30 

tat gcg ctt etc ggg ccg aac ggg gec ggg aaa teg acc act ate ggt 4221 
Tyr Ala Leu Leu Gly Pro Asn Gly Ala Gly Lys Ser Thr Thr He Gly 
35 40 45 

att ate age tct ctg gta aat aaa acc tec ggg egg gtc age gta ttt 4269 
He He Ser Ser Leu Val Asn Lys Thr Ser Gly Arg Val Ser Val Phe 
50 55 60 65 

ggt tac gat etc gag aag gat gtc gtg aac get aaa cgt cag ttg gga 4317 
Gly Tyr Asp Leu Glu Lys Asp Val Val Asn Ala Lys Arg Gin Leu Gly 
70 75 80 
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ctg gtg ccg cag gaa ttt aac ttc aac ccg ttt gaa acc gtg cag caa 4365 
Leu Val Pro Gin Glu Phe Asn Phe Asn Pro Phe Glu Thr Val Gin Gin 
85 90 95 

att gtg gtg aat cag gca ggg tac tac ggc gtg gag cgc aaa gaa gcg 4413 
lie Val Val Asn Gin Ala Gly Tyr Tyr Gly Val Glu Arg Lys Glu Ala 
100 105 110 

tac ate cgc age gaa aag tat ctt aaa caa etc gat eta tgg gga aaa 4461 
Tyr lie Arg Ser Glu Lys Tyr Leu Lys Gin Leu Asp Leu Trp Gly Lys 
115 120 125 

cgc aac gaa cgt gcg cgt atg tta tct ggc ggg atg aag cgc cgt tta 4509 
Arg Asn Glu Arg Ala Arg Met Leu Ser Gly Gly Met Lys Arg Arg Leu 
130 135 140 145 

atg att gec cgt gcg tta atg cat gaa cct aaa eta ctg att etc gac 4557 
Met lie Ala Arg Ala Leu Met His Glu Pro Lys Leu Leu lie Leu Asp 
150 155 160 

gaa ccg acc gca ggc gtg gat att gaa ctt cgc cgc tea atg tgg ggc 4 605 
Glu Pro Thr Ala Gly Val Asp He Glu Leu Arg Arg Ser Met Trp Gly 
165 170 175 

ttt ttg aag gat tta aac gac aaa ggc acc acc ate att etc acc aca 4653 
Phe Leu Lys Asp Leu Asn Asp Lys Gly Thr Thr He He Leu Thr Thr 
180 185 190 

cac tac ctg gaa gaa gca gaa atg ctg tgc cgc aat ate ggc att att 4701 
His Tyr Leu Glu Glu Ala Glu Met Leu Cys Arg Asn He Gly He He 
195 200 205 

caa cac ggt gag ctg gtg gaa aat acc teg atg aag gcg ctg ctg gcg 4749 
Gin His Gly Glu Leu Val Glu Asn Thr Ser Met Lys Ala Leu Leu Ala 
210 215 220 225 

aag ctg aaa teg gaa acc ttt att etc gat etc gca ccg aaa age ccg 4797 
Lys Leu Lys Ser Glu Thr Phe He Leu Asp Leu Ala Pro Lys Ser Pro 
230 235 240 

tta ccg aag etc gat ggc tat cag tat cga ctg gtc gat acc gcg acg 4845 
Leu Pro Lys Leu Asp Gly Tyr Gin Tyr Arg Leu Val Asp Thr Ala Thr 
245 250 255 

ctg gaa gtt gaa gtg ctg cgt gag cag ggg ate aac age gta ttt acg 4893 
Leu Glu Val Glu Val Leu Arg Glu Gin Gly He Asn Ser Val Phe Thr 
260 265 270 

cag tta agt gag cag ggc att cag gta tta agt atg cgt aac aaa get 4 941 
Gin Leu Ser Glu Gin Gly He Gin Val Leu Ser Met Arg Asn Lys Ala 
275 280 285 

aac cgt ctg gaa gag ctg ttt gtt tea ctg gtt aat gaa aaa caa gga 4 98 9 
Asn Arg Leu Glu Glu Leu Phe Val Ser Leu Val Asn Glu Lys Gin Gly 
290 295 300 305 



gat cgc gca tga tgcatcttta ctgggtggcg ctaaaaagca tctgggcgaa 



5041 
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Asp Arg Ala 




agagatccat 


cgctttatgc 


gtatctgggt 


gaccctttac 


tttattatct 


tcggtaacct 


cttcagctat 


atgcagttca 


tcgtaccggg 


ctacgccaac 


gttgcgtcat 


cattttttgg 


gctggtagcg 


ccggttccga 


ctcacgtcat 


gcgtggtctg 


tttgttggca 


ttctggtgac 


ggtgcattcg 


tgggtattcg 


ttgccttaac 


tgcgggtttg 


ctgaacggtg 


tgtttgccaa 


ctttgtgtta 


acgccactca 


cgtatttggg 


gccgttctgg 


caagggctgt 


cgcacctgaa 


ctacggcttc 


ctcggtatca 


atgatgttcc 


ctttattgtg 


gcgttttatt 


tgatctgttg 


tagctaaggc 


tatttcctct 


cctctggatt 


ctttatcaac 


aatggtcagg 


gtagactgat 


tgggtaatta 


cctgtcacga 


tgaccgggcg 


catggggcac 


ttcttcagtg 


ccgggccgtg 


ctcagccgca 


tgatgtgcga 


tgctctgcat 


ttaaccgata 


tagccggagc 


gccaccgtat 


tcccgttgcg 


aagtgatttc 


tggtgtcacg 


cgtgaaacca 


tgaccagttc 


agagtttcgc 


gtgagtagtc 


tttggcacca 


acaacaaaaa 


tatgagtatt 


aacccgcgat 


tctgatggcg 


ctcggttatt 


ttttcatgta 


caaacaagct 


agtgtcagtg 


ccgcgttacc 


tgcccgttat 


gcgcaaattg 


gtgacaagat 


ggtgaccgtg 


gtggagccca 


ctgccgcaag 


ttattacgca 


gataaaggtc 


atctcgagcc 


ggttcagggg 


ctcaacaagc 


cgctgagtaa 


tcagaactta 



gcagacgctg 


gtgccgccag 


tcatcaccat 


5101 


gattggttcg 


cgtattggcg 


atatgcatgg 


5161 


gctgatcatg 


atgtcggtga 


tcaccaatgc 


5221 


tgccaagttc 


cagcgtaata 


ttgaagagct 


5281 


tattgccgga 


tatgtcggcg 


gtggcgtggc 


5341 


ggcaatttca 


ctgttttttg 


tgccatttca 


5401 


gctggtgctc 


acggcggtgt 


tgttctccct 


5461 


aacgttcgat 


gacatcagcc 


tggtgccaac 


5521 


cggggtcttt 


tactcactga 


ctttgttgcc 


5581 


cccaatcgtt 


tatatgatca 


gtggtttccg 


5641 


gctggtcact 


acctttggcg 


tactggtggt 


5701 


gtcgctgatc 


caacgtggac 


gtggtttgcg 


5761 


tgggggagag 


gagttttgac 


ggctatcacc 


5821 


tttcggctaa 


ggaggaaggc 


gatgttaggt 


5881 


caagagatac 


tggatgcgct 


ggagaaaaaa 


5941 


aatttctggc 


gcggattaag 


ctctaatatg 


6001 


gaagcggact 


ctggtgaggg 


tgtcatcttc 


6061 


cgcgtggctt 


cattattaag 


ccacaaacac 


6121 


ttaccgttaa 


ttgaacagat 


gatggcttgc 


6181 


gagcgtattg 


tcgaactggg 


tgcgccggag 


6241 


aatccgcctt 


tcgtcctcaa 


acataatttg 


6301 


cttttgctac 


aataaaagcg 


ttgtttcacc 


6361 


gttattctcc 


tgctgatgct 


gtttaccgca 


6421 


atgcaaacca 


tcgaaaatgc 


tgcggtctgg 


6481 


gggaatattc 


gggccggaca 


aatcattgcc 


6541 


tttaattttg 


gctttggcaa 


aggttttatc 


6601 


cgacaaaaag 


ttgaagacgg 


tttgggcgac 


6661 


gttacctgga 


aagatacgcc 


ggtctataac 


6721 
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g c gc c g a g t g 


cgggaagt gc 


gccatt tggg 


gtactggcgg 


acaatttgeg 


ct acccgat t 


6781 


t tgcataaac 


t gaaagacag 


g ttaaa tcaa 


acctggt a tc 


agat cegtat 


tggegat cga 


6841 


of" aarot at" a 


t CadCCTCact 


ocratcrcccaa 


cccga taatg 


gcctgtcggt 


get aacctat 


6901 


caccatattc 


t gcgcga cga 


agaaaacacc 


eg ttt tegee 


at actt cgac 


gaccacat eg 


6961 


rrt apppp/ptt 


+■ ataa ppa 

L * — dC i L CI Ci \^ *w CL 


u ULMUL 'VLU u 


pt" orQtaaca 


ggggatacgC 


gacactgagc 


7021 


pf s rnni~nr , p)nc 
(—MM l y l a y l 


"rprpr^^prppl - ^ 

l y y □ u y y l l cl 


y LU QGU CIO L 


UQyu L v — O. CJ. l_ 


tppptrrpcrpcf 


ageggt ggt g 


7081 




3 1~ rrA"! - pr ptp 1 p , '^"~ 
a l y d uyy L - l 


p'A^Pfi - P 1 PTPfr pf 
Laciy l l y y l y 


^PfPP , Pfp1~^t"P 

ay LLyL Ld Ly 


prrt^fppf rrt 

Ly Ld LLLLy L 


rrt t dR Pi Pi c*p\ Pi 

y L Ly Q.QU.LO.U. 


7141 


L d LUy La L u a 


3 pf pf p* pt.p. p*pt ptp* 

yyy yy 


at ft p\ t tat f 

y LLLdLLyLL 


p|p•P''t - p , 3P , p^p , ^ 

CLL L LLC*,(_-yLCL 


"t~p , A^AP*pft p*a 

L- L CI CL CI O Cl 


CCCnCPiClPiPlCl 

y — ' w CL y Ci Cl 


7201 


L yy aaL.L.ucia 


^^trrir'tPtr'A 
aaLLyL.LyL.ci 


GLLLdLydyL 


P"f~t"'Tp1 - Pf^rTP 

y l l Lv^Lyciyv — 


ftaaprraaat 


t pp/pcra t p/t a 


7261 


tttrratttrr 


a y LLdLdLdL 


prat t ft t trr 

LLGLLLLLLy 


p^i _ p , prppri - 3Pr 
LaLLyyy Lay 


3l~rfn"hi~3'hr'n 

a Lyy l lc iLL-y 


V ^ — ■ Oa. \^ '. — ' CL d 


7321 


L uaLuyayuu 


pri - p pri - ptp. Pr p*p. 
y Lay Lyay Lei 


2+" 3 i~ 1~ p 1 "f~ pf 

Luu. LCI L LLLy 


tttnattttn 

LLLyClLLLLy 


p^prrMr^prf 

LuLy I— LLQi^y 


^ — . V \_J v — , V. . ^ v_ w 


7381 


pt p< pr p< a a "H "r i - a 
y Ly Odd L L La 


cLLL-L-yC.d.Ly L 
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LLyy La ILL L 


'hp'PT'f - at" p'p'Pr'T 
LLy LaLLLy L 
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l Lyy Ly ya l l 


'r"^^'t~Pf^PP^P 
Ldd LydLddL 


7441 


y uoy l y ddy y 


LayLaaaLya 


"i~PrP , P , PTPr;5"r~"f" T~ 

LyLLy ydL l l 


p"3 P'p , 'l - Pfpfp ,, pfpf 

LdLL l y y -y y 


LyaLdaLLa L 


prapiaprPrP'^SPi 
yctaauy Lauo 


75OI 


y LaaaaUL-y y 


pfrrrr^t^^tpp 
yyyct lclcl ill 


prt1 _ Pf"F~'r~aptp. 

y L Ly L LCLLLa 
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PiPi paciatt ccr 


7561 
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l — j \-J l d j d CL w 


pprrppnppjrfrr 
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aagcaacctg 
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i~i"P'ri'ri - pri - p , pr 

L LLdLLy LLy 
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ay yj Ly a.^y (— l 
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y y y Luyuoay 


y LytyayLLL 


LL. LLdLLiyy 


Ld Lyy LaaLy 
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yyyLLyLLyL 
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7801 
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LLOLytjoyoy 
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LyyayaciaLy 


Lt LyLLyLLy 
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dyd LaLLaal 
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/ O VJ J_ 


prpyp , i - i~p , PTi~"r1 - 


\~ P'prspr^^'h^P* 
LLyay ac 1 a l — ✓ 


r'pfprp'f" Pfp'pri - p 1 
LyyLLyLy ll 


CL Q U Qu Q Q LLL 


"hpfrrf'P'^i^tprrf 
Lyy lluq Lyy 


cncPiPinPiPiCC 

CL Cl L CV CL ' — ' L 


7921 


"h"f~ p'^-hspft^pfP 1 
L L L d lay tyu 


.3 PfPT"t~ P'^PTP'P "f - 

ay y LLLyLctL 


ycty LLctLt L L 


p*^i P'pfP'Pfpr'l - PTPf 
LaLy Lyy Lyy 


^)pf1~+""rprp'p , P'"t - 
dy L L LyLLLL 


yLa.yLa.LLy l 
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L LLLdLLLLy 


LLy L LaaLLJa 
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cty Lay u Ly a l 
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yLLLyLLLLy 


8041 


ci y y a c i a l l.l l. 


cpi cncpt nf~ Pi t 

LuLy Lay La 


t" (TPPPfT/^t't' t" 
Ly 1 * — Lye 1 l — ■ l 


tt aft tacit a 


fpfapfpatp 


tgaeggcatt 


8101 


t rjpprt" c p* an pi 


pf1~i"'t"rrr , rf"t - ^r' 

y s— l i^y ^y a. 1 — - 


p*rfp*pfp*p , Pf3^ : tpr 

y l ^ y y 


P'prt'pfp'p'^i'hrT'l - 
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^ t" p Pf P 1 p* t prt" 3 

d LLyLLLy Ld 
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8161 


atttctctga 


acgctgctcg 


gtaaacaata 


aagaggtggc 


tgacgatagc 


gcgccttgac 


8221 


tggatactgc 


cttcacgcaa 


agccacacgg 


aagacaggga 


agatggatgc 


accgagtacc 


8281 


acaccgcatg 


acgcggtatt 


taaacaattt 


ttaatgcatg 


eggagaegge 


tegegacttt 


8341 


ctggagatac 


atttgccagt 


ggaattaege 


gaactttgtg 


acctcaacac 


gcttcattta 


8401 
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gagtcgggga 


gtttcattga 


agagagectg 


aaaggacaca 


geaeggaegt 


gctctattcc 


8461 


gtgcaaatgc 


agggcaatcc 


cggttatctg 


catgttgtga 


ttgaacacca 


aagcaagccg 


8521 


gataagaaaa 


tggcctttcg 


catgatgegt 


tattctatag 


ccgccatgca 


ccggcatctg 


8581 


gaggctgacc 


acgataagct 


gccgctggtg 


gtgecgatae 


tgttttatca 


gggegaggee 


8641 


acaccttatc 


cgctatcaat 


gtgctggttt 


gatatgtttt 


actcgccgga 


getggegega 


8701 


cgcgtctata 


acagtccttt 


cccgctggtg 


gatatcacca 


tcacaccgga 


tgacgaaatc 


8761 


atgcaacatc 


ggcggattgc 


gattctcgaa 


etactgeaaa 


aacatattcg 


ccagcgcgac 


8821 


ttaatgttat 


tgcttgagca 


actggtcacg 


ctgatcgacg 


aagggtacac 


tageggaagt 


8881 


cagttagttg 


ccatgcaaaa 


etatatgetg 


caacgcggtc 


atactgaaca 


ageggatttg 


8941 


ttttacggtg 


tgttgagaga 


cagggaaacg 


ggaggggagt 


ctatgatgac 


gctggcgcag 


9001 


tggtttgaag 


agaaagggat 


tgagaagggg 


attcagcagg 


gaagacagga 


agtaagtcag 


9061 


gaattcgccc 


agcgtcttct 


gagtaaagga 


atgtctcggg 


aagacgttgc 


agagatggca 


9121 


aatttacctc 


ttgctgagat 


tgataaggta 


attaacctta 


tttaagttac 


ctgtgttatg 


9181 


acagatgacg 


tggggtaaat 


taataactgg 


cgccatcagc 


cgtagcgcca 


gttaagtatt 


9241 


acgccagctc 


gaccattttg 


ttgtcgatca 


ggegagcate 


gccaagccag 


gcggctacca 


9301 


gaat tactgc 


ccgtttgctg 


gtttcagaaa 


cttccagcaa 


tgtgtcggca 


tegegaatet 


9361 


gaatatcatc 


ggcgcggaag 


cctttttcat 


tcagttcttg 


ccccgcaatg 


gtaataattt 


9421 


catcgagatc 


ccgttcccca 


gectgeaatt 


tgtcagcaat 


cgaacttaaa 


actttgtaca 


9481 


gaccaggcgc 


aattttgcgt 


tgttccgccg 


tcagataacc 


gttacgggaa 


cttagcgcca 


9541 


gaccgtcttt 


ggcgcgcata 


attggcacac 


cgacaatctc 


aatatcgaag 


cccatatcgg 


9601 


caaccatttt 


gcggat cage 


gecagttget 


gaaaatcttt 


ttcaccgaag 


caggegatgt 


9661 


ccggctggac 


caggttgaac 


agettgetga 


caatagtcga 


aacgccgcga 


aaatgtcccg 


9721 


gacggctggc 


accttccagc 


atggtcgaaa 


ggecaggaac 


gtcaacgtaa 


gtgtgggttt 


9781 


cagtaccgtt 


egggtagate 


tcttttaccg 


aaggggcgaa 


aactaaatcc 


actttaegtt 


9841 


tgtttagctt 


ctcgcagtcc 


tectgeaagg 


tccgtggata 


aegagecaga 


tcttccgggc 


9901 


ggtcgaactg 


categggtta 


acgaaaatac 


tgacgacgac 


cacatcggcg 


egggctttgg 


9961 


cttcgtcgac 


cagcttcata 


tggccatcgt 


gcaggttacc 


catggtaggc 


accagcgcca 


1002 


cgcgcttgcc 


ttccatacgc 


aggeggegaa 


tttgctgacg 


cagcagcggc 


agggtttcga 


1008 


taattaacac 


aacgtgactc 


cttaatggaa 


actgtgttct 


tcgcccggat 


aaacgccgga 


1014 



300 



ctccacttca gccatatact gccgcacagc cgcgcggatg tcgcccgttt cggcgaggaa 10201 
atttttagcg aatttaggaa tgtgaccgcc ggtaatacca aaggcgtcgt gcatcacgag 102 61 
gatctgcccg tcagtgacgt tgcctgcgcc aatgccaata accgggatcg ccagtgcttc 10321 
ggtaatacgt tttgccagtt caaccggcac gcattccagc accagcagct gtgccccagc 10381 
agcttctaag gctaatgcat cgctgagcag ttgatcgccc gcttcatcgc cgcgcccctg 10441 
aactttgtag ccaccgaaaa tattcactga ctgtggtgtt aaacctaagt gaccacatac 10501 
aggaacggca cgttcggtca gcatttgtac ggtttctacc agccactcac cgccttcaat 10561 
tttgaccatg ttagcaccgg cacgcataac cgttgcggcg ttttcgaagg cttgttccgg 10621 
cgtggcatac gccataaacg gcaggtcagc cagcagcagg cagtttggtg cgccgcgacg 10681 
tacggcggca gtgtggtagg cgatatcggc aacggtaact ggcagggtgg agtcgtgccc 10741 
ctgaaccgtc atgcccagcg aatcgcccac cagcatgacg ttaagccctt catcagcaaa 10801 
gagtttggcg aagctatagt cataagcggt gatggtcgcg aaacgttttt tttcctgttt 10861 
gtacttctgc agtaaggaga tggtggtcgg tttcataacg tatcctgata aattgatgtt 10921 
gtgctgtctg gcattttatc agtcacattg gtgggggcaa tgatttatcc gtagcagcac 10981 
t 10982 



<210> 69 
<211> 308 
<212> PRT 

<213> Escherichia coli 
<400> 69 

Met Thr lie Ala Leu Glu Leu Gin Gin Leu Lys Lys Thr Tyr Pro Gly 
15 10 15 

Gly Val Gin Ala Leu Arg Gly lie Asp Leu Gin Val Glu Ala Gly Asp 
20 25 30 

Phe Tyr Ala Leu Leu Gly Pro Asn Gly Ala Gly Lys Ser Thr Thr He 
35 40 45 

Gly He He Ser Ser Leu Val Asn Lys Thr Ser Gly Arg Val Ser Val 
50 55 60 

Phe Gly Tyr Asp Leu Glu Lys Asp Val Val Asn Ala Lys Arg Gin Leu 
65 70 75 80 

Gly Leu Val Pro Gin Glu Phe Asn Phe Asn Pro Phe Glu Thr Val Gin 
85 90 95 



Gin He Val Val Asn Gin Ala Gly Tyr Tyr Gly Val Glu Arg Lys Glu 
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Ala Tyr 



LOO 

lie Arg 
115 



Ser Glu Lys Tyr 
120 



105 

Leu Lys Gin Leu 



110 

Asp Leu Trp Gly 
125 



Lys Arg Asn Glu Arg Ala Arg Met Leu Ser Gly Gly 
130 135 140 



Met Lys Arg Arg 



Leu Met lie Ala Arg Ala Leu Met His Glu Pro Lys 
145 150 155 



Leu Leu lie Leu 
160 



Asp Glu Pro Thr 

Gly Phe Leu Lys 
180 



Ala Gly Val Asp 
165 

Asp Leu Asn Asp 



lie Glu Leu Arg Arg Ser Met Trp 
170 175 

Lys Gly Thr Thr He He Leu Thr 
185 190 



Thr His Tyr Leu Glu Glu Ala Glu 
195 200 



Met Leu Cys Arg 



Asn He Gly He 
205 



He Gin 
210 



His Gly 
Leu Lys 
Pro Leu Pro Lys 



Ala Lys 
225 



Glu Leu Val Glu Asn Thr 
215 

Ser Glu Thr Phe He Leu 
230 



Thr Leu 



Glu Val 
260 



Leu Asp Gly Tyr 
245 

Glu Val Leu Arg 



Gin Tyr 

250 

Glu Gin 
265 



Ser Met 
220 

Asp Leu 
235 

Arg Leu 
Gly He 



Lys Ala Leu Leu 



Ala Pro Lys Ser 
240 

Val Asp Thr Ala 
255 

Asn Ser Val Phe 
270 



Thr Gin 



Leu Ser 
275 



Glu Gin Gly He 
280 



Gin Val Leu Ser 



Met Arg Asn Lys 
285 



Ala Asn 
290 

Gly Asp 
305 



Arg Leu 
Arg Ala 



Glu Glu Leu Phe Val Ser Leu Val 
295 300 



Asn Glu Lys Gin 



<210> 70 
<211> 256 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 4998-5768 of seq id 68 
<400> 70 

Met Met His Leu Tyr Trp Val Ala Leu Lys Ser He Trp Ala Lys Glu 
15 10 15 



He His Arg Phe Met Arg He Trp Val Gin Thr Leu Val Pro Pro Val 
20 25 30 
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He Thr Met Thr Leu Tyr Phe He He Phe Gly Asn Leu He Gly Ser 
35 40 45 

Arg He Gly Asp Met His Gly Phe Ser Tyr Met Gin Phe He Val Pro 
50 55 60 

Gly Leu He Met Met Ser Val He Thr Asn Ala Tyr Ala Asn Val Ala 
65 70 75 80 

Ser Ser Phe Phe Gly Ala Lys Phe Gin Arg Asn He Glu Glu Leu Leu 
85 90 95 

Val Ala Pro Val Pro Thr His Val He He Ala Gly Tyr Val Gly Gly 
100 105 110 

Gly Val Ala Arg Gly Leu Phe Val Gly lie Leu Val Thr Ala He Ser 
115 120 125 

Leu Phe Phe Val Pro Phe Gin Val His Ser Trp Val Phe Val Ala Leu 
130 135 140 

Thr Leu Val Leu Thr Ala Val Leu Phe Ser Leu Ala Gly Leu Leu Asn 
145 150 155 160 

Gly Val Phe Ala Lys Thr Phe Asp Asp He Ser Leu Val Pro Thr Phe 
165 170 175 

Val Leu Thr Pro Leu Thr Tyr Leu Gly Gly Val Phe Tyr Ser Leu Thr 
180 185 190 

Leu Leu Pro Pro Phe Trp Gin Gly Leu Ser His Leu Asn Pro He Val 
195 200 205 

Tyr Met He Ser Gly Phe Arg Tyr Gly Phe Leu Gly He Asn Asp Val 
210 215 220 

Pro Leu Val Thr Thr Phe Gly Val Leu Val Val Phe He Val Ala Phe 
225 230 235 240 



Tyr Leu He Cys Trp Ser Leu He Gin Arg Gly Arg Gly Leu Arg Ser 
245 250 255 



<210> 71 
<211> 11756 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (2897) . > (3184) 
<400> 71 

atgggctcca caaaatgggg acatcaaaga aaagcagtgg cactaattaa gactgatgcc 
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ctgcggaaaa gttctgcggt tgtgcaaaaa aatttcattt tcagggcaac ttcagtttta 120 
tcctaatcct ggccatacca tgacgatgat tgtccctgcc agcgtcagca ggacgttggc 180 
gattgcatag gtgcccgcat agcccagcgc cgggatgtta ctgcgagctg tatcactgat 240 
gatctccatt gccggcgcgc aggtacgtgc gcccatcatt gcgccgaaca acagcgcgcg 300 
gttcattcgc aatacataag caccgaacaa gaaacagata accacgggca ccagactgac 360 
aatcaatccg gcaatcaaca tctgaccgcc aatcgcgccc aggccgttat taataccgct 420 
accggcgctc agaccaacgc ctgccataaa caccatcaag ccgaactctt tcaccatgct 480 
taatgcaccc tgcggaatgt aaccgaaggt cgggtggtta gcacgcataa agcccagcat 540 
aattccggcg aataacaacc cggcagcgtt ccccatgccg aaactgaatg tgctgaactg 600 
gaaggtgatc stcccgatca tcagcccaat aacaaagaag gcgcagaatg ccagcaggtc 660 
agtgacctgg ctgtgaatcg agataaagcc gatgcgatcg gcgatggttt ttacgcggcg 720 
ggcatcgccg ctgacttgta aaacgtcacc tttgttaagc acgacgttgt catctatcgg 780 
catctcaatc tggctacgaa tgacgcggtt aaggaagcaa ccgtgatcgg tcaacttcag 840 
ttgtgcgaga cgtttaccta cagcgttatg gtttttaacg accacttctt cagtgacgat 900 
acgcargtcg agaaggtcac gatcgaaaac ttctttaccg ttacggaagc tgggatcgag 960 
tcgggcatgg gcgtcgggat agcctaccaa cgctatttca tcgcccattt gtagcacggc 1020 
atcaccgtct ggatttgcca gaatcccgtt acgtcgaata cgttcaatgt agcagccggt 1080 
ttgtcgataa atacccagtt cacgcagatt tttgccgtcg gtccaggcca ccagttccgg 1140 
gccgacgcga -caggcgcgga tcaccggtaa ataaacctta cggttggcat cagtgtccag 1200 
gccacgttcg cgggcgattt gctgggcgct ggtctgtaag tcctgatgct gcaatttcgg 1260 
caagtaacgc gcaccaacaa tcaaactcac cagaccgatt aaataggtta aggcataccc 1320 
gaggctcaga ttatccagtg ccagtgagag ctgcctgctt tccatgccgg aatgacgcag 1380 
tgtatcgcca gcaccgacca gaaccggtgt cgacgtcata gagcctgcta acataccggc 1440 
cgtcaggcca atatcccagc caaacagctt acctaaccct aaggcgatca ccagcgcact 1500 
gccaaccatc accagtgcta acattaggta atttttccca tcgcgaaaaa aaatggaaaa 1560 
aaagttcggt ccggcttcga ccccgacgca gaaaataaac agcataaagc caagattaag 1620 
cgcatcggtg ttaatgctga aatgttgttg gcctaataac agcgatacga ctaaaacgcc 1680 
aatggaatta cccagttgga tcgaaccaag tcgtaacttt ccgagacata gcccaagcgc 1740 
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ggcaagagct 
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tgttctggtg 


tgcgctgggg 


gcactgtgtt 


2400 


cS 


tcttatttat 


cagtagtttg 


tttaaaccac 


agcacagaaa 


aaatcagtaa 


agccctcaac 


2460 




gcgagggctt 


gtcagacgat 


caggcgtcca 


gattttcttt 


cacccatgca 


gcaaaatcgg 


2520 


In 


tatagccgcc 


gatatgttgc 


tgatcgacaa 


aaatctgcgg 


cacggtttct 


acgggtttac 


2580 




ctgccttttg 


"tgtagatct 


tctttagtga 


tcccttccgc 


acgaatatct 


acatactgat 


2640 


■1?!? 


act gaaaatc 


atcgcgttca 


ttgctcaatt 


tctcagccag 


atcttttgca 


cgcacacagt 


2700 


13 
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aagggcaacc 


cgaacgacca 


aaaataacgg 


tttgcattat 


ttctctcctc 


atagatttat 


2760 




gcctgtaatg 


atcacgctaa 


aatgtattcg 


ctgaaagtag 


gtttaacctg 


ttgcattaat 


2820 




tgctaaaagc 


tataactgtt 


aaacacaata 


cagtgaaaag 


ttttagactg 


aaggctcact 


2880 



ttgcagaggg aagcgt atg cgc gcg ate ggt aaa ttg cct aaa ggc gtg ttg 2932 
Met Arg Ala lie Gly Lys Leu Pro Lys Gly Val Leu 
15 10 



ata ctg gaa ttt ate gga atg atg eta ctg gcg gtg gcg ctg ctg teg 2980 
He Leu Glu Phe He Gly Met Met Leu Leu Ala Val Ala Leu Leu Ser 
15 20 25 

gta age gac tec ctg teg ctg cct gag cca ttt tct egg cca gaa gtg 3028 
Val Ser Asp Ser Leu Ser Leu Pro Glu Pro Phe Ser Arg Pro Glu Val 
30 35 40 

cag att ctg atg att ttt etc ggt gtt ttg etc atg ctt ccc get gcg 3076 
Gin He Leu Met He Phe Leu Gly Val Leu Leu Met Leu Pro Ala Ala 
45 50 55 60 

gtg gtg gtt att ctt cag gtg gca aaa cgt ctt gec cca cag ctg atg 3124 
Val Val Val He Leu Gin Val Ala Lys Arg Leu Ala Pro Gin Leu Met 
65 70 75 
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aac cgt cca ccg caa tat tea cgt tea gaa aga gaa aaa gat aat gac 3172 
Asn Arg Pro Pro Gin Tyr Ser Arg Ser Glu Arg Glu Lys Asp Asn Asp 
80 85 90 

gec aac cat tga acttatttgt ggccatcgct ccattcgcca tttcactgat 3224 
Ala Asn His 
95 
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acatgeagtt 


aacegggate 


gaaattgeat 


cagaggecat 


tgcctgtgca 


aagcagtcag 


11324 


ccgctgaact 


gggcttaacg 


cgtttgcaat 


ttcaggeget 


ggactccact 


cagtttgeca 


11384 


ccgctcaggg 


ggatgtgccg 


gagctggtgc 


tggttaaccc 


gccgcgccgc 


ggcattggta 


11444 


aaccgctgtg 


tgattatctc 


tcaacgatgg 


caccgcgttt 


tatcatctac 


tccagctgta 


11504 
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acgcccaaac tatggcgaaa gatatccgcg aactgcctgg gtttcgtatt gaacgggtgc 11564 
agcttttcga tatgttcccg cataccgcgc actatgaagt gctgacgctg ctggtgaagc 11624 
aataaaaaag ccgcatgtgc ggcttcagat tgctgacaaa gtgcgcgttg tttatgccgg 11684 
atgcggcgta aacgccttat ccggcctaca aaagcgtgca aattcaatac attgcatggg 11744 
ccatgtaggc ct 11756 



<210> 72 
<211> 95 
<212> PRT 

<213> Escherichia coli 
<400> 72 

Met Arg Ala He Gly Lys Leu Pro Lys Gly Val Leu He Leu Glu Phe 
15 10 15 

He Gly Met Met Leu Leu Ala Val Ala Leu Leu Ser Val Ser Asp Ser 
20 25 30 

Leu Ser Leu Pro Glu Pro Phe Ser Arg Pro Glu Val Gin He Leu Met 
35 40 45 

He Phe Leu Gly Val Leu Leu Met Leu Pro Ala Ala Val Val Val He 
50 55 60 

Leu Gin Val Ala Lys Arg Leu Ala Pro Gin Leu Met Asn Arg Pro Pro 
65 70 75 80 

Gin Tyr Ser Arg Ser Glu Arg Glu Lys Asp Asn Asp Ala Asn His 
85 90 95 



<210> 73 
<211> 10144 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (9051) . . (9305) 
<400> 73 

aattataaca cagccgcgca gtttgaggta aacctatacg ctttattcac atccaatgcc 60 
tgatatactc gtttgtcttg ccaattacgg agtagaagtg ccaatgaatg ccgaaaaatc 120 
gccggtaaac cataacgtag accacgaaga gatcgctaaa tttgaagccg tcgcctcccg 180 
ctggtgggat ctggaaggtg agttcaaacc gctgcaccgc attaacccgc tgcgtctggg 240 
ctatattgcc gagcgtgctg gcggtttatt tggcaaaaag gtgctcgatg tcggttgtgg 300 
cggcggcatt ctggccgaga gtatggcgcg cgaaggcgcg acggtgaccg gtctggatat 360 
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gggctttgag ccattgcagg tggcaaaact 
ttacgtgcag gaaaccgtgg aagagcacgc 
gacctgcatg cagatgctgg agcacgtccc 
gcaactggtg aaaccaggcg gcgatgtctt 
atggctgatg gcggtggttg gtgcggaata 
tgatgtgaag aagtttatta aaccggcaga 
aaaagagcgg catatcactg ggctgcatta 
ccccggcgtg gatgtgaact atatgctgca 
cgcgccaatg cctgatgcga cgcttgccgc 
ggccggataa ggcgtttacg ccgcatccgg 
ttcaccgtca tcgacaaaaa ccctgccgtc 
gccacgctgc cgcgcaggga cactcgctga 
tcaccccgtt gcttcaccgc atcgtcactg 
gaatggggat cgtgataata attcagatct 
cattcgctgt gtaaacccag ccgcgtctga 
gcacggttag cggcggtaaa atcatcctgc 
ggttcaatca ccacaccacg ccccggtaac 
atccccgacg agtggtaatg atctgtgcca 
cacgcgtatt gcagccagct atccagccag 
cagcttgatg tcagcccaac ggcataaccg 
atattcgagc ggctgtcgcc ctggttatcg 
tcgccatccg tgccccagcg cccgctaaac 
tcttcatgtt gagccagttg ccccgctgct 
aaattcagcg tctgaccatc gccacctgcg 
tttgccgccc gcaggttatt aagataaccg 
gcaggcgtag gttccgggtc gggtgttgga 
gtcgggtctg gatcaggtgg cgatggcggc 
ttgttatctt ccaccagcgt gtagtcatac 



gcacgcactg gaaagcggca ttcaggtgga 420 
ggcaaaacat gccgggcagt atgatgtggt 480 
cgatccgcag tcagtggtca gagcctgtgc 540 
tttctcgaca cttaaccgca acggcaagtc 600 
tattttgcgc atggtgccca aaggcacgca 660 
attgctgggc tgggtggatc agaccagttt 720 
caacccgatc actaatactt ttaaactcgg 780 
cacgcagaat aagtgaggtt gatgtttggc 840 
gtcttatcag gcctacaaat gctccccgta 900 
caaccgtgcc gactagacag tgattaccat 960 
tgggcaaaat catcactccc tttctgccac 1020 
ctgatattgc ccgtgactcc cacttttatt 1080 
atagtgctgc catcctcttc aatttccgtc 1140 
aatgttggta tgacatgaac agcggtacgc 1200 
atatcatcac cctgcgattg tgacacgcgc 1260 
tgcacgccct gataaatcac ctgcgcctgc 1320 
cactgatacc ccgcctccag cgaggcgata 1380 
tcttcttgtt cggaaacatc attgctaaac 1440 
gccccttgct tctgattacc gtgctgaaac 1500 
tggttctggt tatcggcgcg agttccggtc 1560 
ctgtagccac caacaatccc aagcatccac 1620 
agatcgccgc taagttgcac cgtagaagtg 1680 
gtgtaatgat aatctccgcc gataacacgt 1740 
tgatcgcgtc gctccatcat aaacgcctga 1800 
ccaactttgg cattcaacac cggctggtaa 1860 
tcaggatccg gcgtgggatc aggatcggga 1920 
gttacttctt gcgatcgcag ataccagtcg 1980 
gctcccatat tgacgtagcc gctgcctgcc 2040 
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agactgaact 


gcgcattgtt 


ttgaaactgc 


gtgggatcag 


ctgcgaaatc 


aaccacttta 


2100 


atgcctgtcg 


atgtcggctc 


accaatccct 


gtaatggagt 


taaccaccac 


agttgtgttg 


2160 


ccagcagtat 


taccgttcat 


caccaattga 


tcgcttaccg 


agtcatcgcc 


gtttaattcg 


2220 


ctatcgagca 


gtagcgtacc 


gccgccggta 


taatcaccgt 


ttaccgtcag 


cgtatcgcca 


2280 


gcgacgccat 


tttgcaggct 


aaccgcaccg 


gacgtattgg 


tcagattgcc 


attaaccgtc 


2340 


acgttggaaa 


gataagtcag 


gctgtcagtt 


tcaaggttgg 


tattaagctc 


acctgtcaac 


2400 


gtcacaccat 


cggtggcatt 


caccagcgtc 


ccatcgccgt 


taaatagtga 


ggcattaagg 


2460 


gcgacggaag 


tatcctgccc 


ggtcaggcgc 


aaaaccgtac 


catcgctgat 


gtcgatagtg 


2520 


ccgctggaaa 


tagcatcaat 


tgactgaata 


tcctgatccg 


cgccagtaac 


gaacgttgcc 


2580 


ccatcaccaa 


cccacagtga 


cgaagcataa 


ggaaggatat 


cagcaacat c 


acctttcagg 


2640 


gtgccttctt 


cgacacgtac 


cgccgactgc 


gttgtaccgc 


tggcggtcag 


ctccagtgta 


2700 


ccagcccccg 


ttttagtcaa 


tgtgctaccc 


tcatcctgat 


gctgcccgct 


gctgtcagcc 


2760 


atcagtgcgc 


cccactgcgt 


gtctaccccc 


gcatcaactg 


ccacttcacc 


gtcggcgcgc 


2820 


atttcaatat 


cacgtccgtg 


gcctgccgca 


tctgaacgcg 


tgtcaacgtc 


ggaggtaatc 


2880 


tccatcacgc 


tttcttgttg 


cttatcggta 


aagataacct 


ggcggttata 


gtgggtatct 


2940 


ccaagctgcg 


agttgtcgct 


caccatcagc 


gtaccggagg 


cgatttgtgt 


tgtgcccaaa 


3000 


taactattat 


tgtttgccag 


acttacctgc 


ccgtcgctcg 


catcgaccac 


cacgtagacg 


3060 


ccatctttcc 


cgtcgccgcc 


gatatgcaaa 


ttgtcgccac 


ctgcaagatc 


taccacatcc 


3120 


tgactgccga 


taaccgttcc 


gctgctgcca 


ctgacttcaa 


ggccatcgtt 


gtatgatgtg 


3180 


ccgctctgcc 


aggtggagaa 


atcagagaga 


tcgagcacac 


cgccgtttaa 


cacgatcgac 


3240 


tgcggatcgt 


cctggagagc 


ggtaagatct 


gccgcgtcgc 


cttccagcga 


aagcaccgca 


3300 


ccatcatcaa 


cgactatatc 


gccggttagc 


gccatcgact 


gcgcccctgc 


cagcacgtag 


3360 


ctgccgtttt 


gcgcaatggt 


gagctgacca 


gcaccttcga 


tgatgccagc 


aaaactgccc 


3420 


tgattaacag 


taacgttgcc 


accagcatcg 


atatttaaag 


tgccattctg 


aaagcccgtc 


3480 


aatgcgtgca 


caaaagtttg 


ttgggtcgag 


ccaacgttta 


gctcagcctg 


attctgatac 


3540 


tgatcaatac 


tccctatcgt 


cagaccgtag 


cagtcttgcg 


gatcgtcctg 


gcaatgcgta 


3600 


tcgccgacat 


tcatcaggga 


gttgctgcgg 


cccagggtaa 


cttcaccgtt 


ttcaatctgc 


3660 


atctcaccag 


taaagtcatt 


gttatctgca 


ttaagtacca 


gatcgccgga 


acctgttttg 


3720 


gtgattaacc 


cggtaccagc 


aatagagtca 


acagctccgt 


cattctctgt 


attgccaata 


3780 
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accagcgttt 


ttccgtcggc 


aatatcaaag 


gtaacttcac 


ttaagccgag 


atacataaag 


Jo 4 U 


ccacccgccg 


cagaggaagg 


accatctcca 


tagcctgctg 


cgctattgtt 


ctcatcgact 


3900 


aacacgcctc 


cgttctggct 


gtagctgtca 


tcaacagaaa 


tatcaataag 


atagggagcc 


3960 


gtcacgctat 


tggtatatat 


cgccccgcca 


taaccttcgg 


cagtgttatt 


tgtaaaggca 


4020 


gtgttattta 


ctatcgtata 


acctgaagga 


tgcttgctgt 


cgctattatt 


atcggtaaca 


A A o r\ 

4 (Jo 0 


tcgattgccc 


cgccatcgcc 


atcactgtaa 


cttgttgatg 


tatatgcctg 


gttgttatca 


4140 


aaaataacat 


cacttaaata 


aacgtcatta 


ttaatggtat 


aaattgcgcc 


acctttgcca 


4200 


tcattagcga 


tgttattgcg 


aaacatggcg 


ttagtgacac 


gtaaatcgac 


ggcaccagta 


4260 


tcgttagtac 


cagaagaata 


gattgcgcca 


ccatagccgc 


ctgcgacgtt 


accggaaaaa 


4320 


ataacatcag 


taagattcag 


cgttgagttt 


tctttagcaa 


atatggcccc 


gccgttatta 


4380 


tattctcctg 


taacggtgtt 


attggcaaac 


agagtcattc 


cagtttcatt 


tt ctggtaat 


4440 


agtgaaaatt 


ccgctccttg 


ttgcaaaaat 


acggccccac 


cgctggcgtt 


attggtcata 


4500 


tccgaaaaaa 


ccagccattg 


cccatcagcg 


atactccagt 


cctgcgtaat 


gcctgaaagg 


4560 


ctttgcctgc 


tggcctgaca 


actcgctttg 


acat catatc 


cctggcatga 


atcagtgacc 


4620 


gccgcgacac 


cgttagcaga 


gaaaagagat 


gcaatcattg 


acgggagtaa 


agataaatac 


4680 


tccttgcgta 


gaaagataat 


ccgcatatta 


atctaaccat 


cattttctat 


aagacggcgt 


4740 


atttaatcgc 


attatacgat 


atggaatatc 


tttcttttgt 


aaattgttca 


acccggtgca 


4800 


atggctattt 


tgttattatt 


tgatgaataa 


tatcagtgcg 


tcataattca 


agttaataac 


4860 


cttcagggat 


atcagttata 


tttaaactaa 


attaaagtca 


tgaataattt 


tcttataata 


4920 


taaggtaaat 


taacaaaatg 


gcttagcatt 


taacaataac 


cgaatagaaa 


acaaccattt 


4980 


cgccatcaac 


aatctcttac 


attcgcttat 


atattgacca 


caactgatac 


atcagattat 


5040 


gtgatgactc 


gtgcttagat 


caatttttgc 


aatcattagc 


aaaaagatta 


ataagccatc 


5100 


tatatcaatt 


tatctaacct 


attatgccgt 


tcaagaaatc 


gccgaacagt 


tatttttaac 


5160 


aaatttttct 


cttcccattg 


actttcccgg 


acaccttgtc 


tgacctaagg 


tgcgcgaaag 


5220 


ccactttttc 


cttcctgagt 


tatccacaaa 


gttatgcact 


tgcaagaggg 


tcattttcac 


5280 


actatcttgc 


agtgaatccc 


aaacataccc 


cctatatata 


gtgttctaag 


cagcttcccg 


5340 


tactacaggt 


agtctgcatg 


aaactattgc 


ggaaagaatt 


ccaaaaacag 


gtacgacata 


5400 


catgaatcag 


aatctgctgg 


tgacaaagcg 


cgacggtagc 


acagagcgca 


tcaatctcga 


5460 
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caaaatccat 


cgcgttctgg 


attgggcggc 


agaaggactg 


cataacgttt 


cgatttccca 


5520 


ggtcgagctg 


cgctcccaca 


ttcagtttta 


tgacggtatc 


aagacctctg 


acatccacga 


5580 


aaccattatc 


aaggctgccg 


cagacctgat 


ctcccgtgat 


gcgccggatt 


atcagtatct 


5640 


cgccgcgcgc 


ctggcgatct 


tccacctgcg 


taaaaaagcc 


tacggccagt 


ttgagccgcc 


5700 


tgcgctgtac 


gaccacgtgg 


tgaaaatggt 


cgagatgggc 


aaatacgata 


atcatctgct 


5760 


ggaagactac 


acggaagaag 


agttcaagca 


gatggacacc 


tttatcgatc 


acgaccgtga 


5820 


tatgaccttc 


tcttatgctg 


ccgttaagca 


gctggaaggc 


aaatatctgg 


tacagaaccg 


5880 


cgtgaccggc 


gaaatctatg 


agagcgccca 


gttcctttat 


attctagttg 


ccgcgtgctt 


5940 


gttctcgaac 


tacccgcgtg 


aaacgcgcct 


gcaatatgtg 


aagcgttttt 


acgacgcggt 


6000 


ttccacattt 


aaaatttcgc 


tgccgacgcc 


aatcatgtcc 


ggcgtgcgta 


ccccgactcg 


6060 


tcagttcagc 


tcctgcgtac 


tgatcgagtg 


cggtgacagc 


ctggattcca 


tcaacgccac 


6120 


ctccagcgcg 


attgttaaat 


acgtttccca 


gcgtgccggg 


atcggcatca 


acgccgggcg 


6180 


tattcgtgcg 


ctgggtagcc 


cgattcgcgg 


tggtgaagcg 


ttccataccg 


gctgcattcc 


6240 


gttctacaaa 


catttccaga 


cagcggtgaa 


atcctgctct 


cagggcggtg 


tgcgcggcgg 


6300 


tgcggcaacg 


ctgttctacc 


cgatgtggca 


tctggaagtg 


gaaagcctgc 


tggtgttgaa 


6360 


aaacaaccgt 


ggtgtggaag 


gcaaccgcgt 


gcgtcatatg 


gactacgggg 


tacaaatcaa 


6420 


caaactgatg 


tatacccgtc 


tgctgaaagg 


tgaagatatc 


accctgttca 


gcccgtccga 


6480 


cgtaccgggg 


ctgtacgacg 


cgttcttcgc 


cgatcaggaa 


gagtttgaac 


gtctgtatac 


6540 


caaatatgag 


aaagacgaca 


gcatccgcaa 


gcagcgtgtg 


aaagccgttg 


agctgttctc 


6600 


gctgatgatg 


caggaacgtg 


cgtctaccgg 


tcgtatctat 


attcagaacg 


ttgaccactg 


6660 


caatacccat 


agcccgtttg 


atccggccat 


cgcgccagtg 


cgtcagtcta 


acctgtgcct 


6720 


ggagatagcc 


ctgccgacca 


aaccgctgaa 


cgacgtcaac 


gacgagaacg 


gtgaaatcgc 


6780 


gctgtgtacg 


ctgtctgctt 


tcaacctggg 


cgcaattaat 


aacctggatg 


aactggaaga 


6840 


gctggcaatt 


ctggcggttc 


gtgcacttga 


cgcgctgctg 


gattatcagg 


attacccgat 


6900 


cccggccgcc 


aaacgtggag 


cgatgggtcg 


tcgtacgctg 


ggtattggtg 


tgatcaactt 


6960 


cgcttactac 


ctggcgaagc 


acggtaaacg 


ctactccgac 


ggcagcgcca 


acaacctgac 


7020 


gcataaaacc 


ttcgaagcca 


ttcagtatta 


cctgctgaaa 


gcctctaatg 


agctggcgaa 


7080 


agagcaaggc 


gcgtgcccgt 


ggtttaacga 


aaccacttac 


gcgaaaggga 


tcctgccgat 


7140 


cgatacctat 


aagaaagatc 


tggataccat 


cgctaatgag 


ccgctgcatt 


acgactggga 


7200 
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agctctgcgt gagtcaatca aaacgcacgg tctgcgtaac tccacgcttt ctgctctgat 7260 
gccgtccgag acttcttcgc agatctctaa cgccactaac ggtattgaac cgccgcgcgg 7320 
ttacgtcagc atcaaagcgt cgaaagacgg tattttgcgc caggtggtgc cggactacga 7380 
gcacctgcac gacgcctatg agctgctgtg ggaaatgccg ggtaacgatg gttatctgca 74 40 
actggtgggt atcatgcaga aatttatcga tcagtcgatc tctgccaaca ccaactacga 7500 
tccgtcacgc ttcccgtcag gaaaagtgcc gatgcagcag ttgctgaaag acctgctcac 7560 
cgcctacaaa ttcggggtca aaacactgta ttatcagaac acccgtgacg gcgctgaaga 7 620 
cgcacaagac gatctggtgc cgtcaatcca ggacgatggc tgcgaaagcg gcgcatgtaa 7680 
gatctgatat tgagatgccg gatgcggcgt aaacgcctta tccggcctac ggctcggttt 7740 
gtaggcctga taagacgcgc cagcgtcgca tcaggctccg ggtgccggat gcagcgtgaa 7800 
cgccttatcc ggcctacggc tcggatttgt aggcctgata agacgcgcca gcgtcgcatc 78 60 
aggcacagga tgcggcgtaa aatgccttat ccggcattaa actcccaaca ggacacactc 7 920 
atggcatata ccaccttttc acagacgaaa aatgatcagc tcaaagaacc gatgttcttt 7980 
ggtcagccgg tcaacgtggc tcgctacgat cagcaaaaat atgacatctt cgaaaagctg 8040 
atcgaaaagc agctctcttt cttctggcgt ccggaagaag ttgacgtctc ccgcgaccgt 8100 
atagattacc aggcgctgcc ggagcacgaa aaacacatct ttatcagcaa cctgaaatat 8160 
cagacgctgc tggattccat tcagggtcgt agcccgaacg tggcgctatt gccgcttatt 8220 
tctattccgg aactggaaac ctgggtcgaa acctgggcgt tctcagaaac gattcattcc 8280 
cgttcctata ctcatatcat tcgtaatatc gttaacgatc cgtctgttgt gtttgacgat 8340 
atcgtcacca acgagcagat ccagaaacgt gcggaaggga tctccagcta ttacgatgag 8400 
ctgatcgaaa tgaccagcta ctggcatctg ctgggcgaag gtacccacac cgttaacggt 8460 
aaaactgtga ccgttagcct gcgcgagctg aagaaaaaac tgtatctctg cctgatgagc 8520 
gttaacgcgc tggaagcgat tcgtttctac gtcagctttg cttgttcctt cgcatttgca 8580 
gaacgcgaat tgatggaagg caacgccaaa attattcgcc tgattgcccg cgacgaagcc 8640 
ctgcacctga ccggcaccca gcatatgctg aatctgctgc gcagcggcgc ggacgatcct 8700 
gagatggcgg aaattgccga agagtgtaag caggagtgct atgacctgtt tgttcaggca 8760 
gctcaacagg agaaagactg ggcggattat ctgttccgcg acggttcgat gattggtctg 8820 
aataaagaca ttctctgcca gtacgttgaa tacatcacca atatccgtat gcaggcagtc 8880 
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ggtttggatc tgccgttcca gacgcgctcc aacccgatcc cgtggatcaa cacttggctg 8940 
gtgtctgata acgtgcaggt tgctccgcag gaagtggaag tcagttctta tctggtcggg 9000 



cagattgact cggaagtgga caccgacgat ttgagtaact tccagctctg atg gcc 

Met Ala 



1 



9056 



9104 



9152 



9200 



9248 



9296 



9345 



cgc gtt acc ctg cgc ate act ggc aca caa ctg ctg tgc cag gat gaa 
Arg Val Thr Leu Arg He Thr Gly Thr Gin Leu Leu Cys Gin Asp Glu 
5 10 15 

cac cct tec ctt ctg gcg gcg ctg gaa tec cac aat gtg gcg gtt gag 
His Pro Ser Leu Leu Ala Ala Leu Glu Ser His Asn Val Ala Val Glu 
20 25 30 

tac cag tgt cgc gaa ggt tac tgc ggc tec tgt cgc aca cgc ctg gtt 
Tyr Gin Cys Arg Glu Gly Tyr Cys Gly Ser Cys Arg Thr Arg Leu Val 
35 40 45 50 

gca ggt caa gtt gac tgg att gcc gaa ccg tta gcc ttt att cag ccg 
Ala Gly Gin Val Asp Trp He Ala Glu Pro Leu Ala Phe He Gin Pro 
55 60 65 

ggg gaa att ttg ccc tgt tgt tgc egg gca aaa ggc gat att gaa ate 
Gly Glu He Leu Pro Cys Cys Cys Arg Ala Lys Gly Asp He Glu He 
70 75 80 

gag atg tga attggttgta gtgecagata caaegcttat gegtcttate 
Glu Met 

85 

tggcctacaa cgattacatg gcgtagtaat acgctttcac ctgctcccag teegctttgg 9405 
ggattggctc cagatatttt tccagctggc ggaagtcatg attaatcget ttatcgegae 9465 
geaageggeg acgacttttc tccaggtcaa gaaaaccagc ttctgeatta ccttctgttt 9525 
tcacatagat atggcgaaca taacaacagc catgetgacg attaatgeta tgeattttet 9585 
taaacgccag cgccactgct ttcaacatgg cttgccgtac ttcgtcagaa taaggegata 9645 
ctgcatgctg ggcataccag teagcaatge tgatgaaccc cgccatatct tcagtcacca 9705 
gcaacgctcg ccattcaccc tcaattttca ccgcttcacc aaaaacgatc tteggcaega 9765 
tgacaccggc ccgttccagt tctttaatta ccgcaacctc aeggacaate gttggtcggc 9825 
egaaeggata aegtaeggaa tgaaacagat gatgegtcat gegctttaca tacagctttt 9885 
tgccgttgcg ctcgacgcat tgcaccccgc tcataccatt aeggegatag ttaggctctt 9945 
caacccagtc gccctctgtt gcccaccagt gattaaattc gtcgtacttt gctgaaactg 10005 
ccatacccta tcgcctgtca tttttattaa cgacaatgac tataggtggt tacctgagga 10065 
aaatcttaat gaaacgtgtc gtattaatga atttcttttg ccactactag cttgacaccg 10125 
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cttttaccct tcatttgca 10144 



<210> 74 
<211> 84 
<212> PRT 

<213> Escherichia coli 
<400> 74 

Met Ala Arg Val Thr Leu Arg lie Thr Gly Thr Gin Leu Leu Cys Gin 
15 10 15 

Asp Glu His Pro Ser Leu Leu Ala Ala Leu Glu Ser His Asn Val Ala 
20 25 30 

Val Glu Tyr Gin Cys Arg Glu Gly Tyr Cys Gly Ser Cys Arg Thr Arg 
35 40 45 

Leu Val Ala Gly Gin Val Asp Trp lie Ala Glu Pro Leu Ala Phe lie 
50 55 60 

Gin Pro Gly Glu lie Leu Pro Cys Cys Cys Arg Ala Lys Gly Asp lie 
65 70 75 80 

Glu He Glu Met 



<210> 75 
<211> 12354 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (9425) . . (10183) 
<400> 75 

gacagcgcgt tttgggctac gccggaaaat ttgccaacaa tttaccgcaa gccgcgcgtc 60 
atgtacatgg aacatccttt tgccgcttca gaaatctctg gatcatgctc gcatgttgcg 120 
caatctactc gcccgtccgc tgcgcttttc cttatactga gactgagcgt cgattcacct 180 
gcaaacggcg catttttaga ataatcctga ccttgtgcgg aagagaaaac atgaaaattc 240 
gcgccttatt ggtagcaatg agcgtggcaa cggtactgac tggttgccag aatatggact 300 
ccaacggact gctctcatca ggagcggaag cttttcaggc ttacagtttg agtgatgcgc 360 
aggtgaaaac cctgagcgat caggcatgtc aggagatgga cagcaaggcg acgattgcgc 420 
cagccaatag cgaatacgct aaacgtctga caactattgc caatgcgcta ggcaacaata 480 
tcaacggtca gccggtaaat tacaaagtgt atatggcgaa ggatgtgaac gcctttgcaa 540 
tggctaacgg ctgtatccgc gtctatagcg ggctgatgga tatgatgacg gataacgaag 600 
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tacaaacctg cctcgaactc ttcaaggaac tgttgttgca gttcagcatc aagatcggtt 2340 
ttcttcactt gatcgcggaa ctgggttaac agcgttttcg gatcgagctg tacatattgc 2400 
agcatgtccg ccacggtatc gccttcgtca gacagttcta cttctacgct accgtcaggg 2460 
aagacgaaca cgtcaaccgc ttcggtatca ccgaacaggt tgtgcatgtt gccgaggatc 2520 
tcctgatatg cgccgaccat aaagaaaccg agcatcggcg gattctctgg atcgtactcc 2580 
ggcattggca ttgtcgtggc aataccgtca ccatcaatat agtggtcgat agcaccgtca 2640 
gagtcacagg taatatccag cagcacagcg cgacgttccg gcacttgatc cagcccttcc 2700 
agcggcagaa ccgggaacaa ctggtcgatc ccccatgcqt ccggcatcga ctggaacagc 27 60 
gagaagttga cgtacatttt gtccgccata cgttcctgca gctcgtcgat aatcggacga 2820 
tgagcacggt tttgcggatc cagctgcttt tgcacttcat ggcacatgct caaataaagc 2880 
tgctcagccc atgcacgttc ttgcaggcta aagatgccgg aagagtagcc gatatgaatg 2940 
tcgtgcagat ccatctgact gtcgtgtaac cattcacgca gagaacggcg agttcccggt 3000 
tcgtgcatct cctgccaggt ttcccacatg ctttgcagcg cgcgcggcgc atcttctgca 3060 
ggcgcggtcg gcaccgtgta ttcgttacgt tccacgccga tgatattaga caccagcacg 3120 
gtgtgatgcg cagtcaccgc acgacccgat tcggtgatta ccgtcggatg cggcagaccg 3180 
ttttcttcac acgcatcgcc aatcgcccag ataatgttgt tggcgtattc attgaggccg 324 0 
tagttcaccg aacagtcgga ctgcgaacga gtaccttcat aatccacgcc cagaccgccg 3300 
ccgacgtcga agcactgaat attgacgccc agcttgtgca gttccacata gaaacgcgcg 3360 
gattcacgaa cgcctgtcgc gatatcgcga atattcgcca tctgcgaacc gaggtggaag 3420 
tgcagtagtt gcaggctgtc gagacgcccg gcttcacgca gggtttcaac cagttgcagt 3480 
acctgagtcg cagccaggcc gaacttcgat ttttccccgc cggaggactg ccatttaccc 3540 
gaaccctgcg aagccagacg tgcacgcacg cccagacgag gaacgacatt cagacgttct 3600 
gcttcatcca gcacaatggc gatttctgac atcttctcaa tgaccagata gaccttgtgc 3660 
cccatcttct cgccaattaa tgccaggcgg atatattcgc ggtctttata accgttgcag 3720 
acgatgacgc tacgggtcat gccagcatgt gccagtactg ccatcaactc ggctttggaa 3780 
ccggcttcca gacccagcgg ttcgcccgaa tgaatcaggg actcaatcac gcggcggtgc 3840 
tggttaactt tgatcggata aacaaggaag taatcgccgt tatagccgta ggattccctc 3900 
gcacgtttga acgcggcgtt aatggaacgc aaacggtgct gcaggatctg tgggaaacag 3960 
aacagtgcag gcagacgctg gccctgtgct tcacgagttt tcactaactg cgcgagatcg 4020 
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7680 


f nf t 1 1 t* arr 


atfacitcrpp(7 


rrt ffcrftcrat" 

v> V-^ VJ . \J C-l 


1 1 aaat a ft a 


t get ccgaaa 


1 1 cagccgct 


7740 


rraaarrrfffrfp 

y ci ci y ^ V-J ^ 


fattttffifa 




V-v d 


a a ft nf a 1 1 a 

CL OL C \-j d, C ^ 


ccaacat gat 


7800 


f crt 1" erf f ff a 


a f crt t rrt na 


^ CJ. L- ^ d CL 


f a f rrf t ncrcft 


aacgccaaca 


cctt ct gggt 


7860 


ft;=itffffft 


ft" era p rat pi c 


tattt atr f t 




tggctggtac 


eggaaaccaa 


7920 


arar 1 rrt 1~ t f rr 
cj. v»^a ^— y i— L- v— ■ y 


ptrfrTflsrst p 

uyuaa ■ cl i_ a 


ttn^afnta^ 


\^ C v_i CA Ci CJ- CX 


ggt cgt aaac 


t gcgcgaaat 


7980 


a rr rt p rrr* t r 1 ^ c 


yaLLaalLyLL/ 


OL-L.ctctyL.L LO 




frr^frra^fff 
y y ay yaayLL 


afftfttrrfa 

aLLLLL LyLa 


804 0 


y LCdLLlLLl 


L L LLLj CLLLa 


^~ ^ 'f' s~* /~* r*i 
LLLLLLyOCy 


/— ^ "t "1 t i^T ^5 m 1^ 

<^LctLyctciCiCiU 


a LLLLy LLLL 


LL La LLyLLct 


O X u u 


t ccaacaggc 


cgtt at gcgt 


cgect gcggg 


dddddLLtyL 


LLayyLLdaL 


LiyaayL Lay 




y y L y LdaULa 


^LL.yydyL-ta 


aaaL-LLLLL L 


audLLLayoy 


r*rfrra a rpf f f 
LyycxaLL lll 


fffrrrra^fff 
y LLyyaaLyy 


8220 




acty L Lei LLjaa 


cxL Lty LL LL-Ct 


aLL-L-UyLLLL 


rfr'trrttfrra^ 

UL Ly L Ly UQu 


a^f^rTtrr^i^rr 
Qa^uy l. y a a y 


8280 


f t f- t t a. t t- rr a 


arraarr^hrrrfha 
atjaay *-yy ^~ c ^ 


L-L-y L-CiL,yciclL. 


L y y LaLa L L L 


yLLyy LaLyy 


aaar > ^t"'f"'r~ff 
aaaua L l L^y 


834 0 


yLcyLyLciyL 


O ^ "t - ^"T ^ 

CjLCdLaL y y L 


adaydyLyya 


dy uycjdLLjaL 


iT i^f a a a a rf ~\~ ry 

ygdaddty uy 


rrrrrfr - rr +■ "h r 1 
Liyyy Ly lll 


R4 DO 


/"I /*f y^i /"I <T+- /-l <T 

LLyOLCy LLLJ 


LciLyLaLLay 


L LLyadLUyL 


da. LLuy LyLy 


LLyLadLdLL 


'f _ 1~r , r , r 1 r , '^ar'r , 

L LLLLLLclLL 


84 60 


it t (-"f r* a a. rrt rr 
yLLyLaay llj 


r*farTfarTfat 

LLaLjyayLa L 


Lay LL LaL-L-y 


LaLyLL-yLLa 


f 2 af r*f f f t" A 

LaaLLyLy lci 


rrt t f ft an on 

y LLLy Ly yuy 


8520 


a rt n r 1 r^rrt r* t 3 
ayLjLLy LLLa 


t rrr r* t rrt r~r i — h" 
L^yoLy Ly l l 


LaL-LyLyy Ly 


aaLay l Ly y l 


+* rrprfaaataa 
l y Ly acta l a a 


ffatntfaaf 
LLaLLLyaau 


8580 


ta.1~r , a.rrrTa.ar* 
Let LLaU U act L 


L L LLL- LU a LL 


LyyLLyctL Ly 


La LctLLaaaa 


fa rrf "h t* t rrtp 

LayLL L LLyL 


t ^ffttfftrr 
LaLy l LyL Ly 
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^ — <^ ^ — ^ -| — j — ■ — i — ? — H — H — Ha 
yLLLyLLLLa 


dLaLLjydy La 


ay LyaLy lcil. 


Ly LLdLLLyL 


r*'! - a"f - 'h/*Tr , 1 - rrr > 
LLaL LyL LyL 


rrrf"f - rrrr1""a <~ , i~ rr 
yy Lyy LauLy 


87 00 


arrr , rTr , arrp'at 
GLJL,LJLaLJLa.L 


-|— -j— -f- r~* r*' n rr f~* {~* 

L L LLL-yyLLL 


rr rrf rrl - "r~ rr r* 
yy Ly l Lyy l,l 


rr a a rr rrt* af pa 
yctctyy La LLa 


CtLcty L LL L LL 


tfaffffaa^ 
LLctyy Lyaaa 


8760 


ffffffffff 


L. cl ci cxa\j i_\_-\_^a 


L^y L- Lyci^y Ly 


f f f rrrrt .=! f rrt 


tttattnpnrr 


atntaaaatt 

a y u a a a a ^ 


8820 


a a ft cm pa rrn 


y ^ — - a a cj. cl ct ci. \j y 


f rrt t ft t rra t 
LyL LyL LyaL 


f t r/f r a t f rrt - 


rrprrnptst ps 
y y y oa (_^a 


f ft f f f f ^ ^ Pi 
yy uy\^y ^uaw 


8880 


aatgaaaacc 


gcgccagccg 


cgtagagtgg 


gaacatgtcg 


ttcccgcctg 


gcagttcggt 


8940 


caccagcgcc 


agtgctggca 


ggacggtgga 


cgtaaaaact 


gegctaaaga 


teeggtctat 


9000 


cgcaagatgg 


aaagegatat 


gcataacctg 


cagccgtcag 


tcggtgaggt 


gaatggcgat 


9060 


cgcggcaact 


ttatgtacag 


ccagtggaat 


ggcggtgaag 


gecagtaegg 


tcaatgcgcc 


9120 
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atgaaggtcg atttcaaaga aaaagctgcc gaaccaccag cgcgtgcacg cggtgccatt 9180 

gcgcgcacct acttctatat gcgcgaccaa tacaacctga cactctctcg ccagcaaacg 9240 

cagctgttca acgcatggaa caagatgtat ccggttaccg actgggagtg cgagcgcgat 9300 

gaacgcatcg cgaaggtgca gggcaatcat aacccgtatg tgcaacgcgc ttgccaggcg 9360 

cgaaagagct aacctacact agcgggattc tttttgttaa cccctacccc acgcgtacaa 9420 

ccgc gtg ggg aga cga cgc gga ttt tta act atg cgt ate ccc cgc att 94 69 
Val Gly Arg Arg Arg Gly Phe Leu Thr Met Arg lie Pro Arg lie 
15 10 15 

tat cat cct gaa cca ctg acc age cat tct cac ate gcg ctt tgc gaa 9517 
Tyr His Pro Glu Pro Leu Thr Ser His Ser His lie Ala Leu Cys Glu 
20 25 30 

gat gec gec aac cat ate ggg cgc gta ctg cgc atg ggg ccg ggg cag 9565 
Asp Ala Ala Asn His lie Gly Arg Val Leu Arg Met Gly Pro Gly Gin 
35 40 45 

gcg ttg caa ttg ttt gac ggt age aac cag gtc ttt gac gee gaa att 9613 
Ala Leu Gin Leu Phe Asp Gly Ser Asn Gin Val Phe Asp Ala Glu He 
50 55 60 

acc age gec age aaa aaa age gtg gaa gtg aag gtg ctg gaa ggc cag 9661 
Thr Ser Ala Ser Lys Lys Ser Val Glu Val Lys Val Leu Glu Gly Gin 
65 70 75 

ate gac gat cgc gaa tct ccg ctg cat att cac etc ggt cag gtg atg 9709 
He Asp Asp Arg Glu Ser Pro Leu His He His Leu Gly Gin Val Met 
80 85 90 95 

teg cgt ggt gaa aaa atg gaa ttt act ate cag aaa teg ate gaa etc 9757 
Ser Arg Gly Glu Lys Met Glu Phe Thr He Gin Lys Ser He Glu Leu 
100 105 110 

ggt gta age etc att acg cca ctt ttt tct gag cgc tgc ggc gtt aaa 9805 
Gly Val Ser Leu He Thr Pro Leu Phe Ser Glu Arg Cys Gly Val Lys 
115 120 125 

ctg gat agt gaa cgt ctg aac aag aag ctt cag cag tgg cag aag att 9853 
Leu Asp Ser Glu Arg Leu Asn Lys Lys Leu Gin Gin Trp Gin Lys He 
130 135 140 

gca att get gec tgt gag cag tgt ggt cgt aac egg gtg ccg gaa ate 9901 
Ala He Ala Ala Cys Glu Gin Cys Gly Arg Asn Arg Val Pro Glu He 
145 150 155 

cgt cca gcg atg gat ctg gaa gec tgg tgt gca gag cag gat gaa gga 994 9 
Arg Pro Ala Met Asp Leu Glu Ala Trp Cys Ala Glu Gin Asp Glu Gly 
160 165 170 175 

ctg aaa ctg aat ctt cac ccg cgc gec agt aac age ate aat acg ttg 9997 
Leu Lys Lea Asn Leu His Pro Arg Ala Ser Asn Ser He Asn Thr Leu 
180 185 190 



» in i 
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ccg tta ccg gtt gaa cgc gtc cgc ctg ctg att ggc ccg gaa ggc ggt 10045 
Pro Leu Pro Val Glu Arg Val Arg Leu Leu lie Gly Pro Glu Gly Gly 
195 200 205 

tta teg gca gat gaa att gec atg act gec cgc tat caa ttt act gat 10093 
Leu Ser Ala Asp Glu lie Ala Met Thr Ala Arg Tyr Gin Phe Thr Asp 
210 215 220 

ate ctg ttg gga cct cgc gtt ttg cgt aca gag aca act gcg etc acc 10141 
lie Leu Leu Gly Pro Arg Val Leu Arg Thr Glu Thr Thr Ala Leu Thr 
225 230 235 

gec att acc gcg eta caa gta cga ttt ggc gat ttg ggc taa 10183 
Ala lie Thr Ala Leu Gin Val Arg Phe Gly Asp Leu Gly 



240 


2 l 


15 


250 








eggagaagaa 


taatgatcaa 


gctcggcatc 


gtgatggacc 


ccatcgcaaa 


catcaacatc 


1024 3 


aagaaagatt 


ecagttttgc 


tatgttgctg 


gaagcacagc 


gtcgtggtta 


cgaacttcac 


10303 


tatatggaga 


tgggegatet 


gtatctgatc 


aatggtgaag 


cccgcgccca 


tacccgcacg 


10363 


ctgaacgtga 


agcagaacta 


cgaagagtgg 


ttttcgttcg 


teggtgaaca 


ggatctgccg 


10423 


ctggccgatc 


tcgatgtgat 


ectgatgegt 


aaagacccgc 


cgtttgatac 


cgagtttatc 


10483 


tacgcgacct 


atattctgga 


acgtgccgaa 


gagaaaggga 


cgctgatcgt 


taacaagccg 


1054 3 


cagagcctgc 


gcgactgtaa 


cgagaaactg 


tttaccgcct 


ggttctctga 


cttaacgcca 


10603 


gaaacgctgg 


ttacgcgcaa 


taaagcgcag 


etaaaagegt 


tctgggagaa 


acacagcgac 


10663 


atcattctta 


agccgctgga 


eggtatggge 


ggegegtega 


rtttccgcgt 


gaaagaaggc 


i n "7 o o 

10 723 


gatccaaacc 


teggegtgat 


tgccgaaacc 


ctgactgagc 


atggcactcg 


etactgeatg 


10783 


gegcaaaatt 


acctgccagc 


cattaaagat 


ggegacaaac 


gcgtgctggt 


ggtggatggc 


10843 


gagceggtae 


cgtactgcct 


ggegegtatt 


ccgcaggggg 


gcgaaacccg 


tggcaatctg 


10903 


getgeeggtg 


gtcgcggtga 


acctcgtccg 


ctgacggaaa 


gtgactggaa 


aatcgcecgt 


10963 


cagateggge 


egaegctgaa 


agaaaaaggg 


ctgatttttg 


ttggtctgga 


tatcategge 


11023 


gaeegtctga 


ctgaaattaa 


cgtcaccagc 


ccaacctgta 


ttcgtgagat 


tgaagcagag 


11083 


tttccggtgt 


cgatcaccgg 


aatgttaatg 


gatgecateg 


aagcacgttt 


acagcagcag 


11143 


taacccacct 


tagegagaag 


gatctcgttg 


agactctgag 


tgacagcgcc 


cttctttcca 


11203 


cgcatactgg 


gcgctgttgc 


ttttttgaac 


caggaaacag 


aacctctgac 


aatgaattta 


11263 


cagcatcact 


ttcttattgc 


catgcctgct 


ctccaggatc 


cgattttccg 


tcgttccgtg 


11323 


gtctacattt 


gcgaacataa 


taccaatggt 


gcaatgggga 


teategtcaa 


caagccgctg 


11383 



ni 
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gaaaatctca 


aaattgaagg 


gattctggaa 


aagctgaaga 


tcacgccgga 


gccgcgtgat 


11443 


gaatcaatcc 


gtctggataa 


accggttatg 


ctcggcggtc 


cgctggctga 


agatcgcggg 


11503 


tttattttgc 


atactccgcc 


ctccaatttt 


gcttccagca 


ttcgcatttc 


agacaacacg 


11563 


gtaatgacca 


cttcccgcga 


tgtgctggaa 


acgctcggca 


ccgataaaca 


accgtctgac 


11623 


gtattggtgg 


ctctgggtta 


tgcctcctgg 


gagaaaggtc 


aactggaaca 


agaaattctc 


11683 


gataacgcgt 


ggctaacggc 


cccggcagat 


ctgaatattc 


tgttcaaaac 


gccgattgcc 


11743 


gaccgctggc 


gcgaggcggc 


aaaactgatt 


ggtgtggata 


ttctcaccat 


gcctggtgtg 


11803 


gcaggacacg 


cctgatgagt 


ggaaccttac 


tcgccttcga 


cttcggcacc 


aaaagcattg 


11863 


gcgtagcggt 


cggccaacgc 


attaccggca 


ccgctcgccc 


tttgcctgca 


attaaagcac 


11923 


aggacggtac 


gccggactgg 


aacattatcg 


agcgtttact 


gaaagagtgg 


cagccggacg 


11983 


aaatcatcgt 


cggtttgccg 


ct gaatatgg 


acggcaccga 


gcaaccattg 


actgccagag 


12043 


cgcgtaaatt 


tgccaaccgt 


attcatggcc 


gtttcggtgt 


tgaagtaaag 


ctccatgacg 


12103 


agcgtcttag 


cactgtggaa 


qcccqttccq 


gtctgtttga 


acagggcggc 


tatcgggcgc 


12163 


tcaacaaagg 


caaagttgac 


tctgcctctg 


cggttattat 


tctcgaaagc 


tatttcgagc 


12223 


agggatatta 


aggcgattta 


aacgcctggc 


ggagtgtaaa 


taatatcatc 


gcgtcttatt 


12283 


gccggatgcg 


gcgtgaacac 


cttatccagc 


acacatctgg 


cagcggctat 


aggtctgata 


12343 


agacgcgtta 


g 
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<210> 76 
<211> 252 
<212> PRT 

<213> Escherichia coli 
<400> 76 

Val Gly Arg Arg Arg Gly Phe Leu Thr Met Arg lie Pro Arg lie Tyr 
15 10 15 

His Pro Glu Pro Leu Thr Ser His Ser His He Ala Leu Cys Glu Asp 
20 25 30 

Ala Ala Asn His He Gly Arg Val Leu Arg Met Gly Pro Gly Gin Ala 
35 40 45 

Leu Gin Leu Phe Asp Gly Ser Asn Gin Val Phe Asp Ala Glu He Thr 
50 55 60 

Ser Ala Ser Lys Lys Ser Val Glu Val Lys Val Leu Glu Gly Gin He 
65 70 75 80 

Asp Asp Arg Glu Ser Pro Leu His He His Leu Gly Gin Val Met Ser 
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85 



90 



95 



Arg Gly Glu Lys Met Glu Phe Thr He Gin Lys Ser He Glu Leu Gly 
100 105 HO 

Val Ser Leu He Thr Pro Leu Phe Ser Glu Arg Cys Gly Val Lys Leu 
115 120 125 

Asp Ser Glu Arg Leu Asn Lys Lys Leu Gin Gin Trp Gin Lys He Ala 
130 135 140 

He Ala Ala Cys Glu Gin Cys Gly Arg Asn Arg Val Pro Glu He Arg 
145 150 155 160 

Pro Ala Met Asp Leu Glu Ala Trp Cys Ala Glu Gin Asp Glu Gly Leu 
165 170 175 



Lys Leu Asn Leu His Pro Arg Ala Ser Asn Ser He Asn Thr Leu Pro 
180 185 190 

Leu Pro Val Glu Arg Val Arg Leu Leu He Gly Pro Glu Gly Gly Leu 
195 200 205 

Ser Ala Asp Glu He Ala Met Thr Ala Arg Tyr Gin Phe Thr Asp He 
210 215 220 

Leu Leu Gl* Pro Arg Val Leu Arg Thr Glu Thr Thr Ala Leu Thr Ala 
225 230 235 240 

He Thr Ala Leu Gin Val Arg Phe Gly Asp Leu Gly 
245 250 



<210> 77 
<211> 14820 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (71) . . (1078) 

<400> 77 

cactttgtta acaactttaa ctactcttta atgcagtatt aaagattaat cggtaacaaa 

gtgagctgtt atg act gat aaa acc att gcg ttt teg eta etc gat ctg 
Met Thr Asp Lys Thr He Ala Phe Ser Leu Leu Asp Leu 
1 5 10 

gec ccc att ccc gaa ggt tct tea gcg cga gaa gca ttc tec cac tct 
Ala Pro He Pro Glu Gly Ser Ser Ala Arg Glu Ala Phe Ser His Ser 
15 20 25 

etc gat etc gec cgt ctg get gaa aag cgc ggc tat cat cgc tac tgg 
Leu Asp Leu Ala Arg Leu Ala Glu Lys Arg Gly Tyr His Arg Tyr Trp 
30 35 40 45 
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ctg gca gaa cac cac aat atg act ggc att gcc agt get gec acg teg 253 
Leu Ala Glu His His Asn Met Thr Gly He Ala Ser Ala Ala Thr Ser 
50 55 60 



gta ttg ate ggc tat ctg gcg gcg aat ace ace acg ctg cat ctg ggg 
Val Leu He Gly Tyr Leu Ala Ala Asn Thr Thr Thr Leu His Leu Gly 
65 70 75 



ctg ttt acc tea atg cag caa gcc ttt gtg aag ctg cgc cgt ggc gaa 
Leu Phe Thr Ser Met Gin Gin Ala Phe Val Lys Leu Arg Arg Gly Glu 
240 245 250 

acc ggg caa ctg ccg ccg ccg att caa aat atg gat cag ttc tgg tea 
Thr Gly Gin Leu Pro Pro Pro He Gin Asn Met Asp Gin Phe Trp Ser 
255 260 265 

ccg tct gag cag tat ggc gtg cag cag gcg ctg agt atg teg ttg gta 



301 



tct ggc ggc gtg atg ttg cct aac cac tea ccg ttg gtc att gca gaa 34 9 
Ser Gly Gly Val Met Leu Pro Asn His Ser Pro Leu Val He Ala Glu 
80 85 90 



445 
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cag ttc ggc acg ctt aat aca etc tat ccg ggg cga ate gat ttg ggg 397 
Gin Phe Gly Thr Leu Asn Thr Leu Tyr Pro Gly Arg He Asp Leu Gly 
95 100 105 

ctg ggt cgt get ccg ggt agt gac caa egg aca atg atg gcg eta cgt 
Leu Gly Arg Ala Pro Gly Ser Asp Gin Arg Thr Met Met Ala Leu Arg 
110 115 120 125 

cgt cat atg age ggc gat att gat aat ttc ccc cgc gat gtg gcg gag 
Arg His Met Ser Gly Asp He Asp Asn Phe Pro Arg Asp Val Ala Glu 
130 135 140 

ctg gtg gac tgg ttt gac gcc cgc gat ccc aat ccg cat gtg cgc ccg 541 
Leu Val Asp Trp Phe Asp Ala Arg Asp Pro Asn Pro His Val Arg Pro 
145 150 155 

gta cca ggc tat ggc gag aaa ate ccc gtg tgg ttg tta ggc tec age 589 
Val Pro Gly Tyr Gly Glu Lys He Pro Val Trp Leu Leu Gly Ser Ser 
160 165 170 

ctt tac age gcg caa ctg gcg gcg cag ctt ggt ctg ccg ttt gcg ttt 
Leu Tyr Ser Ala Gin Leu Ala Ala Gin Leu Gly Leu Pro Phe Ala Phe 
175 180 185 

gcc tea cac ttc gcg ccg gat atg ctg ttc cag gcg ctg cat ctt tat 
Ala Ser His Phe Ala Pro Asp Met Leu Phe Gin Ala Leu His Leu Tyr 
190 195 200 205 

cgc age aac ttc aaa ccg tea gca egg ctg gaa aaa cca tac gcg atg 733 
Arg Ser Asn Phe Lys Pro Ser Ala Arg Leu Glu Lys Pro Tyr Ala Met 
210 215 220 

gtg tgc ate aat att ate gcc gcc gac age aac cgc gac get gaa ttt 781 
Val Cys He Asn He He Ala Ala Asp Ser Asn Arg Asp Ala Glu Phe 
225 230 235 



637 



685 



829 



877 



925 
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Pro Ser Glu Gin Tyr Gly Val Gin Gin Ala Leu Ser Met Ser Leu Val 
270 275 280 285 

ggt gat aaa gcg aaa gtg cgt cat ggc ttg cag teg ate ctg cgc gaa 973 
Gly Asp Lys Ala Lys Val Arg His Gly Leu Gin Ser lie Leu Arg Glu 
290 295 300 

acc gac gec gat gag att atg gtc aac ggg cag att ttc gac cac cag 1021 
Thr Asp Ala Asp Glu lie Met Val Asn Gly Gin lie Phe Asp His Gin 
305 310 315 

gcg egg ctg cat teg ttt gag ctg gcg atg gat gtt aag gaa gag ttg 1069 
Ala Arg Leu His Ser Phe Glu Leu Ala Met Asp Val Lys Glu Glu Leu 
320 325 330 

ttg gga tag tgtgtcttaa cgegggaage cttatccgag ctggcaacgc 1118 
Leu Gly 
335 



tgtcctacat 


agacctgata 


agegaagege 


atcaggcatt 


gtgtaggcag 


cagaaatgtc 


1178 


qqataaqgea 

ZJ zj Zj Zj 


cegctgatta 


ctgatacacc 


ggcagtaaat 


taaagct cga 


taaaatatgc 


1238 


accagtgcgt 


tgccgacgcc 


aaacaccaga 


ateagegcaa 


teateggett 


gccaccccag 


1298 


aegeggaatt 


tcgggctgcc 


aaagcgttta 


cgcgatgcac 


gggctaacag 


cgccggaaca 


1358 


attgccgccc 


agatggtagc 


cgctaaacca 


gcataaccaa 


tggcgtacag 


gaatccgttc 


1418 


gggaacaaca 


gcccccccac 


aactggcggg 


gcaaaggtca 


gcaatgccgc 


tttcaagegg 


1478 


cccacagccg 


agtcgtcgaa 


accaaacaga 


tetgecagat 


agtcaaacaa 


acccagcgtt 


1538 


aegecgagga 


acgaactcgc 


tacegcaaag 


tttgagaaca 


cgaccagcag 


cagatccaga 


1598 


etaeggctgt 


tcagtacgcc 


gcttaacgcc 


tgtaccagca 


catcaatatt 


accgcccttc 


1658 


tetgeaatae 


cgataaactc 


eggacgeggg 


atgttaccca 


tcgtcgccag 


caaccagatg 


1718 


gtatacagcg 


ccagcgccat 


cagcgtaccg 


tacaccagac 


atttcacgat 


ggttttcgga 


1778 


tetttgeegt 


aatacttcat 


caggcttggc 


acgttaccgt 


gataaccaaa 


egatgecaga 


1838 


cagaaeggea 


gggtcatcaa 


cagataeggt 


gcataagacg 


cattgettte 


ggcgacgttg 


1898 


aacaatgtcg 


caggctgcac 


atgccccagc 


aggctaccaa 


aggtgaggaa 


gaaggtaatg 


1958 


actttcgccc 


ccagcacaat 


cgctgtcatg 


egactgaegg 


etttagtget 


caaccacacc 


2018 


acaaaegcta 


ccagcaatgc 


aaaaccaaaa 


cccgccgccc 


gtgeegggae 


gtttagtgac 


2078 


atetctgega 


aggtgtgatg 


cagaatcgaa 


ccactggcag 


aaatataggc 


ataggtcagg 


2138 


atatagagca 


caaaggcaat 


ggaaatgccg 


ttgaccacgt 


tccagccttt 


gcccagcaaa 


2198 


tctttggtga 


tggtgtcaaa 


actcgaaccg 


attctgtaat 


tcaggttagc 


ttccagaatc 


2258 
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atcaagccgg aatgcagcat acagaaccag 
aaccacgccc cggacatgac cactggcaga 
ccgataatca ccacgccgcc aagcagcgac 
atgagggctt ctctccagtg aaaaatagtg 
agtacacgag tacaaaagac agaaaaaaag 
ttattttaca gattgtgttc gctgttcagc 
cgaccggtag aatcatcacg acgcggagcg 
cgaccatcac cacggccacc ttcacggcgt 
cgttcgccac cgaaaccacg accaccgcca 
tcgcccagta actgcatgtt catcggcttg 
agcacttcac ccggcatacc tttcggcagt 
atgttaccaa tgtaacggct gctgatgtcg 
cgaacttcaa caccatcatc gcggcccact 
tcacgacgtt cacgacgcgg acgatcttca 
tcgcgcggac cacggtcatc acggtcacgg 
ggcggtacga tcagagtacg ttcaccctgt 
tcgagatcca gctcttcacc ttcagcagtc 
tgatccagat cgctgctttc cagctgctgc 
cgtttgccta gcagttctgc gttcggcagt 
cgttcaatgt tgcgcagcag acgacgctcg 
gcacgacccg cacgaccggt acgaccgata 
atatcgtagt taactaccag gctgatacgc 
gtcgcaatca ggatgtccag acgaccatct 
gcctggttca tgtcaccgtt cagcgcggcg 
gccacttcca gagtcgcgtt tttggtacga 
gcttccagga aacgtaccag tgcttcgttt 
tggctgatgt caggacgggt agtcacgctg 
ataaagcggc gggtaatgcg acgaatcgct 
tgatgacctt ccgggatctg cgccataatg 



gtaaagatca gcgccgccat tgaccagaaa 2318 
gaaaacatcc ctgcgccaat aatggtgccg 2378 
ggtgacgttt gggtggtggt tagtgttgcc 2438 
cgactgcgtt gttatgcatt gcactgtacc 2498 
ccccgatggt aaaaatcggg gctgtatata 2558 
gatgattacg catcaccacc gaaacgacga 2618 
cggccttcac gacgttcgcc gctaaaacga 2678 
tcaccgctga agttacgacc gccttcacga 2738 
cgacgctcac cgccagtatg cggctgtgca 2798 
ttgagaatgc gagtgcgcgt aaagtgttgc 2858 
tcgatggtgg agtgagaagc aaacagcttg 2918 
ccttcgttag caatcgcacc aacgatatga 2978 
tcaatgcggt acagctgcat atcgccaaca 3038 
cggtcaccac gcgggccacg gtcgttacga 3098 
aattcacgtt tcggacgcat cggcgcatct 3158 
gccattttca gcagtgccgc agccagagtt 3218 
ggctgaattt tgctcagcag tgcgcggtat 3278 
tgtactttag cggcgaattt ttccagacgg 3338 
tctacttccg gaatagtcag cttcatagta 3398 
cggttctcaa cgaacagcag cgcgcggcca 3458 
cggtgaacgt aagactcaga atccatcggg 3518 
tcaacgtcca ggccacgggc tgcaacgtcg 3578 
ttcaggcgtt ccagtgtctg ttcacgcagc 3638 
ctgttgtagc cgttacgctc aagagcttca 3698 
acgaagataa tcgccgcatc aaaatcttcc 3758 
ttgcgcatac cccagacagt ccagtagctc 3818 
gactgaatgc gcacttcctg cggctctttc 3878 
tccggcatgg ttgcagagaa cagagcggtc 3938 
gtttcaacgt cttcgatgaa gcccatgcgc 3998 
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agcatttcgt 


cagcttcatc 


cagaaccaga 


cgtttcaggt 


ggtccagcag 


acggcccgga 


agggcgcgta 


attgcacgtc 


ataacgctgg 


cgcatgtgtt 


tagagaaatc 


cgtcattgct 


ggtgccagca 


ccagaatctg 


tggtgctttc 


aaagagaatg 


ctgcagtttt 


tccgctcccc 


ttcagcagat 


gtggaataca 


ctctgcctga 


ttaagggctt 


caaggatagg 


agccttcagg 


gccatgtagt 


acgtgtgcct 


caaaattaat 


ttgatcagca 


attttcattg 


aaaagtgtga 


acaacgccct 


cacccgttaa 


ggtgatggca 


tcagctattg 


ctggtccgat 


tctgccaggt 


ccaacaatgc 


gtatcggtgc 


tcaacaaagt 


acagtgccgt 


ggcgctgtcc 


aaatccccca 


tggtttcact 


gagatgctca 


gcgagcgagg 


ccattaacgt 


- tgttcgcta 


atgttgccca 


gttccttatc 


cgatttttcg 


aagtgctgtt 


gcttctgctc 


ggcgagataa 


agccacagac 


aaaacgccag 


cagatcatct 


tgcgctaact 


cgcgattcaa 


gtgcgcgtag 


ttgtaagttg 


cataggcagc 


atcaaaattg 


cctgcctgcg 


caggcatatc 


cggtcggatt 


gccagcgctt 


gaccgagact 


atcatacaac 


actccgcgct 


ttaaagcccg 


actggcaagg 


atttgttcca 


tcggttgcaa 


tggtaccgcg 


aggacttcac 


caagcgtaag 


tgctgtcgca 


acgaaacacc 


gaagaccacg 


gttgaatgaa 


cgtcctgttc 


aaaagccccc 


cgccgcagcg 


gagggcaaat 



ccgctcagtt tagagaggtc cagagtgcca 4058 
gtaccgacaa cgatctgcgg cccctgacgc 4118 
ccgccgtaca gagcaaccac atttacgccg 4178 
tcagcaacct gtaccgccag ttcgcgggtc 4238 
agctcaggat caagattctg caacagaggt 4298 
gtctgggcca tacccagaac gtcgcggcca 4358 
attggagatg gtttttcgta acccagatcg 4418 
cccagatctg caaaagtggt ttcgaattca 4478 
ggcggccagt ctacataact catcatgaaa 4 538 
accggctcaa agtaggtgta ttaacgaaca 4598 
atcaaaaaag attacgggct gatgtgtacg 4658 
catcttggtc ctggcccagg agcgataatt 4718 
tatgaacgtt gttggcaacc gccagtttga 4778 
gacttaggta gtacttacct aaatagaagt 4 838 
tgttatccgt tgcgtccgcc ttgagccttt 4898 
ggtagaactc gacaatgttc catccccact 4 958 
tcaacacttc tttagcctgc ttctcatcga 5018 
tacggaaagg atcattggga tcgtcttgat 5078 
tgtcacgacc gccgtaatat aatgcgatcc 5138 
gatcaagctc aagtacagaa tcaaacgctt 5198 
ttaaatatat gcctaagtaa ttgaatactt 5258 
gcgaaaaatc gttacgcgct aatgccctca 5318 
catataaaag ctgtgcgcgt tcgtcatcgg 5378 
tacgtgccag aatcacttcc tgctgtaaag 5438 
ttttacgcca ggaagtatta ctgcatcctg 54 98 
agcgcaaaaa aggcttcatt tcccactccc 5558 
ccggttgcta acaaggcgtc ctgcccggtt 5618 
ggcaacctta ctcgccctgt tcagcagccg 5678 
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gagcttccgg tgctgcagca ggttgagact 
tacggccctg gcgatcaact tccagaactt 
aatcggtcac tttctcaacg cgtttgtcag 
taccgccgcc gatggcaaca aatgcgccaa 
agacgcggcc cacttcgatt tctgcagtga 
ctttctcgcc gtcggtcgct gcaatcttca 
tgccagtttc ttcggtcaga gcacggatta 
tcttgtccgg gttgatcttg atggtatgga 
gcggcgcgtt gatcgcctgt tccattacgc 
ggttcagcgc aacctgcatg atctctttgg 
gtgcagagat accgtcgcgg gaacctgcaa 
cgtcgcccaa aatgtcagac agtacaacgt 
cgatacccgc aacggcagct ttgatcggca 
cgcacacgga agccatagaa gaggaaccgt 
cggtgtacgg gaatttgtcc atatccggca 
gaccgtgacc aatttcacga cgcttcggag 
acggagggaa gttgtagtgg aacaggaagg 
gaacctgcgc gtcacgagca gtacccagcg 
gggtgaacag cgcagaaccg tgagtacgcg 
ggatcatatc tttttcacga ccgtcgatac 
caacgttttt ctcgatcgcg tgcagaattt 
cttcagcaag cagcgtcgcg atggtttcag 
cttgtttgtc ggtgatgcgg taagcatcgc 
gcgcgtttag cgcttcgttt accggctccg 
ctttcaccag ttcattgatg ttctgaataa 
ctgcgcccag catctggtct tcgctcagca 
cggcttcagt accggcaaca accagatcca 
ggttcagtac gtactggtca ttgatgtaac 
acggaatacc agacagagac agcgctgcgg 



gctcagtcgc ttctttaatg ctcagacgga 5738 
tcaccggtac ttcctgaccc atctgcaggt 5798 
cgatttgaga gatgtggacc agaccttctt 5858 
agtcaacgat acgggtcact ttaccagtgt 5918 
tctcttcgat acgacgaata gcatgtttcg 5978 
cagtaccgtc atcttcgatt tcgatggtgg 6038 
cagaaccgcc tttaccgata acatctttga 6098 
tacgcggtgc gaactcagag atatcgccac 6158 
ccaggatatg cagacgcgca cctttagcct 6218 
tgataccttc aattttgata tccatctgca 6278 
ctttgaagtc catatcgccc aggtgatctt 6338 
agttgtcgcc ttctttcacc agacccattg 6398 
cacctgcgtc catcagcgcc agagacgcgc 6458 
tggattcagt gatttcagac acaacacgta 6518 
tgactgccag cacgccgcgc ttcgccagac 6578 
aaccgaccat gccggtttcg cctacggagt 6638 
tatcggtacg ttcgcccatc agttcatcaa 6698 
ttgcggtaac cagcgcctgc gtttcaccac 6758 
gcagcacgcc agtacgcaca tccagaccac 6818 
gcggttcgcc tgccagtacg cggctacgaa 6878 
cacccagttc gttttcgtcc agggtttcgt 6938 
atttgatgac atcaacctgc gcataacgct 6998 
tcaggcgagc ttcagccagt gcagcaacgc 7058 
gctgccagtc ccaacgcggt ttaccggctt 7118 
caacctgctg ttgttcatga ccgaacacta 7178 
gttgagcttc agattcaacc atcagtacag 7238 
gtttgctctc tttcagctcg tcctgagtcg 7298 
ctacgcgggc agcaccaatc gggccattga 7358 
aagcaccaat catcgcgacg atatccgggt 7418 
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taacttgcgg 


gt taacagaa 


accacggtgg 


cgataacctg 


aacttcgttg 


aegaagcett 


7478 


ccgggaacag 


egggegaate 


gggcggtcaa 


tcagacgcgc 


gatcagggtt 


tcgccttcgc 


7538 


ttgggcggcc 


ttcacgaegg 


aagaagctac 


ccgggatacg 


accagcagcg 


taggtacget 


7598 


cctgatagtt 


aacggtcagt 


gggaagaagt 


cctgacctgg 


tttggctttt 


ttctggccaa 


7658 


caacggtaac 


gaataccgcg 


gtgtcatcca 


tgctaaccat 


aacageggea 


gtagectgae 


7718 


gagccatcat 


gccggtttcc 


agagtcaegg 


tgtgttggcc 


gtactggaat 


ttacgaacga 


7778 


tcggattaag 


caatgtaata 


tcctttctct 


ttcttagaca 


gtaccttacg 


gcactggtgt 


7838 


taatacccga 


tcttctgcgc 


atcctcgcga 


ctaatgacaa 


ccctaaccca 


gctctatgtg 


7898 


ggtaaagcct 


ct cattagee 


gcgcgaacct 


ctgcaacgga 


agatcattca 


tagcaacaat 


7958 


acattagttt 


ccagtgaatt 


gctgccgtca 


gcttgaaaaa 


aggggecact 


caggccccct 


8018 


tttctgaaac 


tegcaagaat 


tagegacgea 


gacccaggcg 


ctcgatgagc 


tgggtgtaac 


8078 


gt get aegt c 


tttacgtttc 


aggtagt cga 


gcagtttacg 


aegctgagaa 


accatgcgca 


8138 


gcagaccacg 


acggctgtgg 


tgatcttttt 


tgtgctctgc 


aaagtggccc 


tgcaggtggt 


8198 


tgatctgtgc 


agtcagcagt 


gctacct gaa 


ctt eggtaga 


accggtgtcg 


tttgegtcac 


8258 


gaccaaactc 


agaaacgatt 


ttagctgttg 


cttcagtact 


tagagacatt 


ttaaaactcc 


8318 


aaagtatata 


gaatgaaagg 


acgccgatct 


ctaattcagc 


gatcccagtg 


tacgttacgc 


8378 


aaagtgttaa 


acaatttacg 


cgacgttaag 


eggcagt at t 


etactegtag 


cgacctgtta 


8438 


tegcaagacg 


gttaacatta 


egcegggtat 


tcaaccacca 


ggegacgagg 


cgcaacgcgg 


8498 


ccttcatcgt 


caatttcgcc 


cataccgata 


aatttgccgt 


tctcaccttc 


cgtgacgcga 


8558 


accagt cctt 


ccagtggcgc 


accagat gta 


egaacegggt 


t accattttt 


gaagtaaaca 


8618 


gaagacgtta 


aeggaagatt 


caccaccgga 


tagt ccgaag 


ctggactgt c 


cattggcatc 


8678 


agtaatggat 


caagt aact c 


cgegget gga 


atatcctget 


gtt cagctt g 


ct caacaagt 


8738 


teaegcaggt 


gctccagggt 


caccatccgt 


teaaceggat 


atttacttac 


cgccagacgg 


8798 


cgcaggtaaa 


taacatgege 


gccacagccg 


agtttttcac 


ccaggtcatc 


aatgatggtg 


8858 


eggatataag 


tgccttttga 


gcagtgaatt 


tccagctcca 


gctcattgcc 


ttcatggcga 


8918 


ataaacagca 


attcataaac 


ggtaatcgga 


cgcgcttcac 


geggaactte 


aatgccctga 


8978 


cgegcatatt 


cgtacagttt 


tttgccctga 


tatttcagtg 


ctgaatacat 


cgaagggatc 


9038 


tgttcgatat 


cgccacggaa 


agtatccagt 


gccgctgcca 


gctgctctgc 


gctaaaggtt 


9098 
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accggacgtt cttcaacgat ctgtccgtcg 
cgcgcaatga cccgatagcg tttgtcggag 
tccccgaggc aaatcggcaa catgccggtc 
gcacggttgg cgttatatat acgtttcact 
tgaggtttat ccagcaacaa aacgccgtta 
attagtcctc cttgctgtcg tccgggttaa 
tggtcaccag gtttgacatg cgcatccctt 
gttccggcac gatacgcagg cgcatcgctt 
cttcttgcaa cgctttgatg cccgctttaa 
tcacatatac tztggcatac gccaggtcgc 
tcatgcccag gcgaggatct ttaatttcac 
tttcctgcgc tacgcgctgc gggcgaccaa 
aaaaaggggc tgttagcccc tttttaaaat 
acctgataag acgcgccagc gtcacatcag 
ttatcccgca tggaacccta aaaaccttaa 
aatacttcga tcacatcgcc agtgcggacg 
tccataccgt tacggacttc gttaacgtca 
ccttcgtaga taaccacgtt gtcacgcaga 
ccttcggtaa ccatacagcc tgcgatggca 
acttccgcca gaccgataat ctgctgtttc 
gctttcactt cgtcaatcag gttatagatg 
gcttcaatca ctttacgtgc agaggcatca 
ttggacgccg cagccagggt ggcgtcggtt 
atcttcactt taacttcgtc agtagacagt 
gaaccctgta cgtctgcctt caggacgata 
ttggcgaaca tgttctcgag tttagatttc 
ttaccctgac gatagagtgc aacttcacgc 
tcatcacccg cagccggtac gccggacagg 
gcttccagca cttcctgacc cagttcgtta 



gcatcagaag tatcggtacg ctgtccaaga 9158 
tccagcagat actgggaaaa cttcgtcgct 9218 
gccagcgggt ccagcgcacc ggtatgcccg 9278 
ttttgcagcg catcgttgct ggacataccc 9338 
atgtcgcgac cgcgacgacg aggacgactc 9398 
cacgacgttc ttcgtcatgt ttgaccacgc 9458 
caaccagaga gttgtcgtag aagaaggtca 9518 
tccccagcag gctgcggatg aaaccagaag 9578 
ccgcgtcttc atctttgtcg ttgaggaacg 9638 
gagacatttc gacaccggaa acggtggtca 9698 
gctgcaggat gagagcgatc tctttttgca 9758 
attctttcgc cataataaat tctcctgaca 9818 
taatttcagg tggaagggct gttcacgttg 9878 
gcaatccatg ccggatgcag cgtaaacgcc 9938 
gcaatggtac gttggatctc gatgatttcg 9998 
tcgttgtagt tcttaacgcc gataccacat 10058 
tctttgaagc ggcgcaggga ctccagctcg 10118 
acgcggatcg ggttgtgacg tttaaccaca 10178 
ccaaatttcg gcgatttgaa cacgtcacga 10238 
agttccggag acagcatacc gctcatcgcc 10298 
acggagtagt aacgcagatc caggctttcc 10358 
gcacgtacgt taaagccaac caggatggcg 10418 
tcggtgatac cacctacgcc agaaccgatg 10478 
ttcagcaagg agtcggagat cgcttcgaca 10538 
ttcacttcgt gaacttcgcc ttcggtcatg 10598 
tgctgacgcg ccagtttaac ttcgcggaat 10658 
gctttcttct cgtcacgtac aacggtaact 10718 
ccgaggattt ccaccggaat ggacggaccc 10778 
cgcatcgcac gaacacgacc gtattcgaag 10838 
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ccacacagaa cgatatcgcc cttgtgcaga gtaccttcac gtaccagaac ggtagcaacc 108 98 
ggaccacgac ctttatcgag gaaggattcg ataaccgcac cgctcgccat acctttacgt 10958 
accgctttca gctccagaac ttccgcctgc agcaggatag cgtccagcag ttcatcgata 11018 
ccggtacccg ctttcgcaga tacgtgtacg aactggcttt caccgcccca ctcttccggc 11078 
aggatgccgt actgggagag ttcgttctta acgcgatccg gatcagcttc tggtttatcg 11138 
atcttgttca ctgcaaccac caccggtacc tgcgccgctt tcgcgtgctg gattgcttcg 11198 
atggtctgcg gcatcacacc gtcgtcggca gcaacaacca ggactacgat gtccgttgcc 11258 
tgcgcaccac gagcacgcat tgaagtaaac gcggcgtgcc ccggggtgtc caggaaggtg 11318 
atcatgccgt tttcagtttc aacgtggtat gcaccaatgt gctgggtaat gccgcccgct 11378 
tcgccagagg ccactttcgt tgaacgaatg tagtccagca gagaggtttt accgtggtca 11438 
acgtgaccca tgatggtcac aaccggcgcg cgcggttcag ccgcagcacc cgtgtcacgg 114 98 
tcgctcatta ccgcctcttc cagctcgttt tcacgacgca ggataacttt atggcccatc 11558 
tcttcagcaa ccagctgtgc ggtttcctga tcgataacct ggttgatggt tgccattgcg 11618 
cccagtttca tcatcgcttt gatgacctga gagcctttaa ccgccatctt gttcgccagt 11678 
tcgccaacgg tgatagtttc gccgatcaca acgtcacggt taacggcctg agcaggcttc 11738 
tggaagcctt gctgcagcga agaaccttta cgttttccgc ctttaccgcc acgtactgct 11798 
gcgcgtgctt cttcacgatc agcttttgat tcagcgtgtt tgttgccttt cttcggacgc 11858 
gctgctttcg cgttacgacc acggccacgg ccgccttcga cttcacgatc gctttcgtct 11918 
tctgcctggc gagcatgttg agaagtagtg acgtgataat cgctggaatc ttcagtcggt 11978 
tccgcgttat cagtccattt gttttcttcc gccatacgac gtgcttcttc agcaacgcga 12038 
cgtgcttctt cttcgagttt acgacgcgct tcttcttcag ctttacgctt gagctctgca 12098 
gcttcctgct cacggcgggc tttttcagcc tgggcgtttt tagtcatatc gtcttgttga 12158 
ttgctcactt tgtctttttc cgcagcttca cgtttcgctt gttcagcagc ttcacgctta 12218 
gcttgttctg cggcctcacg ttcagctttt tgttgcgcct cgcgtttagc cgattcttct 12278 
gcctcacgac gggcttgctc ttccgcttca cgctgcgctt gctcttccgc tgcaaggcgt 12338 
tcagcctctt gcggatcgcg tttcacaaag gtgcgtttct tgcggacttc gatttgtacc 12398 
gatttgcttt ttccaccggt accaggaatg ttaagggtgc tgcgtgtttt acgttgcagc 12458 
gtcaatttgt ccgggcctga atttttctga ttcaggtggt caatcaaagt ctgtttctct 12518 



335 



tgtgcagaca 


cagagtcgtc 


agcagacttc 


cggatacctg 


catcagcaaa 


ttgctgtacc 


12578 


aggcgttcca 


cggaggtctg 


tcgctctgcg 


gccagcgttt 


taatcgttac 


atctgtcatg 


12638 


ctgttccttc 


ctgctacagt 


ttattacgct 


tcgtcaccga 


accagcaaat 


attacgggca 


12698 


gccataatca 


gtgctccggc 


tttttcgtcg 


gtcaaccctt 


cgatatcagc 


cagatcatca 


12758 


atgccctgtt 


cggcgagatc 


ttccagcgta 


caaacgccac 


gggcggccag 


tttgaatgcc 


12818 


aaatcacgat 


ctaccccttc 


aaggttcagc 


agatcgtcag 


ccggtttgtt 


atcaccgagg 


12878 


ctttcttcct 


gggcctgtgc 


aatggtggcc 


agtgcatttt 


tagcacgctc 


gcgcagtgct 


12938 


tcaacggtcg 


gctcatcaag 


gccttcgatt 


tccaacagct 


ctttcatcgg 


cacataggcc 


12998 


aattcttcca 


gcgtcgagaa 


gccttcttct 


accagaacag 


tcgcgaagtc 


ttcgtcgatg 


13058 


tcgagatatt 


tggtgaaggt 


gtcgatcgct 


gcgtgcgctt 


ccgcctgatg 


cttagcctgc 


13118 


aggtcgtcaa 


cggtcatcac 


gttgagttcc 


caaccgctca 


gctgcgaagc 


cagacgcacg 


13178 


ttctgaccgt 


tacggccaat 


cgcctgcgcc 


aggttaccgg 


cttcaacggc 


gatatccatg 


13238 


gtgtgtttat 


cttcatccac 


cacgatagaa 


gcaacgtctg 


ccggtgccat 


tgcgttaatc 


13298 


acgaactgcg 


ccgggttatc 


atcccacagg 


acgatatcga 


tacgctcgcc 


acccagttca 


13358 


gtagacaccg 


cctgaacacg 


cgcgccacgc 


atacctacgc 


aagcacctac 


cggatcgata 


13418 


cgtttatcgt 


tggttttcac 


cgcgattttc 


gcacgagaac 


ccggatcgcg 


agccgctgct 


13478 


ttaatttcaa 


tcacttcttc 


gccgatttct 


ggcacttcaa 


tacggaacag 


ttcgatcagc 


13538 


atttccggct 


tggaacgagt 


gacgaacagt 


tgcgcgccac 


gcgcttccgg 


gcgaacggaa 


13598 


tagagcacgc 


cacgaacgcg 


gtcgccaggg 


cggaagtttt 


cacgcggcag 


catatcttcg 


13658 


cgcaggatca 


cggcttcagc 


gttgttgccc 


agatccagag 


agatgttgtc 


gcggtttact 


13718 


tttttcacca 


cgccggtgat 


gatttcacct 


tcgtgttcac 


ggaactgatc 


aaccaccatc 


13778 


gcacgttcgg 


cttcacgcac 


tttctgcacg 


ataacctgtt 


ttgccgtctg 


ggtagtgata 


13838 


cggtcaaagg 


taacagactc 


aatctgatct 


tcaacgtaat 


cgcccaggtt 


caggctttca 


13898 


tcttcataac 


gtgcggcttc 


aagggtgatt 


tccttggtcg 


gctgggtgac 


ttcatcaaca 


13958 


actaaccagc 


gacggaaagt 


gtcaaaatca 


ccgcttttgc 


gatcgatctg 


tacgcggacg 


14018 


tcgatctctt 


gttcatattt 


tttctttgtt 


gctgtcgcca 


gcgcgctttc 


caatgcttcg 


14078 


aaaatcttct 


cgcgaggtag 


cgccttttca 


ttggatacgg 


cttcaactac 


agccaaaatt 


14138 


tctttgttca 


tcgcgggctt 


ttcacctcat 


ccagactatt 


aaaagtgggg 


aaccaggttc 


14198 


gccttctgga 


tattactcag 


cgcgaacact 


tcatctttac 


cttcgacggt 


aactgtgatc 


14258 
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atttcaccgt 


ctaccgcttt 


gataacgccc 


tgccatttac 


gacggttttg 


taccgccata 


14318 


cggagaacca 


gagtcacctc 


ttctccgaca 


aaacgggcgt 


agtgttcagc 


cgtgaacagt 


14378 


gggcgatcga 


gacccggtga 


ggagacttcc 


aggttataag 


caacggtgat 


gggatcttca 


14438 


acatccagca 


cagcacttac 


ctggtggctc 


acatcagcac 


aatcatcaac 


attgatgcca 


14498 


tcttcactat 


caatatagat 


gcgcagtgtg 


gatgtgcgac 


cgcgaataaa 


ttcgatgcca 


14558 


accagttcaa 


aacccagggc 


ctcaactggc 


gcagtaatca 


tctctgttaa 


tttttgctct 


14618 


Q W L LVJ y OL L-i 


agcccacccc 


caagacataa 


aaaaagggcc 


taaagcccag 


ttattctgta 


14678 


gtcagataac 


aaaaaacccc 


gataaatcgg 


ggctttatat 


aactgaaccc 


tataaccgca 


14738 


actgcggtct 


ggagcacttt 


ccagaaggat 


tttttcaaat 


cccactacga 


aggccgaagt 


14798 


cttcacagta 


tatttgaaaa 


ag 








14820 



<210> 78 
<211> 335 
<212> PRT 

<213> Escherichia coli 
<400> 78 

Met Thr Asp Lys Thr He Ala Phe Ser Leu Leu Asp Leu Ala Pro He 
15 10 15 

Pro Glu Gly Ser Ser Ala Arg Glu Ala Phe Ser His Ser Leu Asp Leu 
20 25 30 

Ala Arg Leu Ala Glu Lys Arg Gly Tyr His Arg Tyr Trp Leu Ala Glu 
35 40 45 

His His Asn Met Thr Gly He Ala Ser Ala Ala Thr Ser Val Leu He 
50 55 60 

Gly Tyr Leu Ala Ala Asn Thr Thr Thr Leu His Leu Gly Ser Gly Gly 
65 70 75 80 

Val Met Leu Pro Asn His Ser Pro Leu Val He Ala Glu Gin Phe Gly 
85 90 95 

Thr Leu Asn Thr Leu Tyr Pro Gly Arg He Asp Leu Gly Leu Gly Arg 
100 105 110 

Ala Pro Gly Ser Asp Gin Arg Thr Met Met Ala Leu Arg Arg His Met 
115 120 125 

Ser Gly Asp He Asp Asn Phe Pro Arg Asp Val Ala Glu Leu Val Asp 
130 135 140 

Trp Phe Asp Ala Arg Asp Pro Asn Pro His Val Arg Pro Val Pro Gly 
145 150 155 160 
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Tyr Gly Glu Lys He Pro Val Trp Leu Leu Gly Ser Ser Leu Tyr Ser 
165 170 175 

Ala Gin Leu Ala Ala Gin Leu Gly Leu Pro Phe Ala Phe Ala Ser His 
180 185 190 

Phe Ala Pro Asp Met Leu Phe Gin Ala Leu His Leu Tyr Arg Ser Asn 
195 200 205 

Phe Lys Pro Ser Ala Arg Leu Glu Lys Pro Tyr Ala Met Val Cys He 
210 215 220 

Asn He He Ala Ala Asp Ser Asn Arg Asp Ala Glu Phe Leu Phe Thr 
225 230 235 240 

Ser Met Gin Gin Ala Phe Val Lys Leu Arg Arg Gly Glu Thr Gly Gin 
245 250 255 

Leu Pro Pro Pro He Gin Asn Met Asp Gin Phe Trp Ser Pro Ser Glu 
260 265 270 

Gin Tyr Gly Val Gin Gin Ala Leu Ser Met Ser Leu Val Gly Asp Lys 
275 280 285 

Ala Lys Val Arg His Gly Leu Gin Ser He Leu Arg Glu Thr Asp Ala 
290 295 300 

Asp Glu He Met Val Asn Gly Gin He Phe Asp His Gin Ala Arg Leu 
305 310 315 320 

His Ser Phe Glu Leu Ala Met Asp Val Lys Glu Glu Leu Leu Gly 
325 330 335 



<210> 79 
<211> 10281 
<212> DNA 

<213> Escherichia coli 
<400> 79 

tataacactg gagaataaaa tttatccggt gaatgtggtc ggaaaacaaa gaggaaaggg 60 
gggggggcta atcggcaggg aaggccgccc cggatagcgg gcggcagaag gaatcagaat 120 
ttccaggtca gacgggctgc aagttgcaga ccgttaaaat catcggttgg ggtgtcgtac 180 
cacactttac ctgccgtcag cccgagatta agttgctcag tcagcggttg aatacgttgc 240 
agactgacgc tcttcatgct gccgtagcgt gtttctggcg tccagtcata ggtgtaagca 300 
cctgttccgc ggcttagcca tagttgcgta taaccagtgc cgcgcgggtc attcagacgc 360 
acggaaatca tattgctata actaccacct gcatcgctgg agtcataatg ggtatagcgg 420 
tagctggtga tcaccgggcc agtatagagt gatacgccgc cttgccaggc atcgacttcg 480 
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acatcatcgt aatatttagt gtagcgataa 
gccaggttaa tatcctgacg aaaatcctgg 
gcaatacccg ttcgggttgt cagccagtta 
cgagtggcat tgaaatgttc agtttcataa 
agcgttgcgt tttcaacttt cgccaccagt 
tcgccagaat aatcggtaaa atcgtagccc 
ggcaatgcgc taaaaatggc cgccgctaat 
acggataagt tcttgtcgga gtgaataagt 
gcgcgggcca agttgcgtgt tcggggaaat 
gccaaggcgt gaacgctgcc cgatataaca 
tccctctgga gttcgaacag acacgggctg 
ttgtgcgcct aaatatgcct ggtttgcaac 
aatcgttgct tccgcttcaa taaccgcatt 
gccattgctg attattgtgc caggacgaat 
atctccagac aaccaatatc acttaaataa 
gtcattggag aacagatgat tgatgtctta 
caggaaaaga tcgcaattgt tcagcagagc 
gcccggcaac atggtgtagc agccagccag 
ggaagtctta ctgctgtcgc cgccggagaa 
gccatgaagc agattaaaga actccagcgc 
ctcctcaaag aagccgttga atatggacgg 
ttgcccgggg atggggagta agcttagtca 
tgcacgtcat tctcagacga accgatgact 
atgatacgga tgtgcttctc cgtatacacc 
atcgtcgggt atgggcgctg cttcgcagac 
atgccaaacg tgtttaccgg atcatgcgcc 
ctgtaccgcc atcgaaacgg gcacatacag 
gatggtgctc tgacgggttc gagttctgct 
tcgcgctgga ctgctgtgat cgtgaggcac 



ccggtcgtga aaagcgtttt tggtaacagg 540 
cgggcaaaga ccggcgtatt atccgcaaag 600 
ttccatttat accagaccgc accctgaccg 660 
tcacgacgcc cctgggaaag attaaaaagc 720 
tcagcatacg ctaaattacg gttgccatga 780 
gcggtaatgg aagttaaccc ggcataagcg 840 
aacgtccgtt ttatcatttt aatctcctgt 900 
tccggtaggt aaattacgtt ctacaatcac 960 
aattcgccca ggcaaaataa taacttgtac 1020 
acctaattta tcgcatccgg tagcgataat 1080 
ttcatccaga cgatgattac tggtacgtac 1140 
taccgagtcg gcaataaaac attgcggacc 1200 
tttaatctcg gtggcaaaac caatttttac 1260 
aaacgcataa ttactagact ggccccctga 1320 
gtgatagtct taatactagt ttttagacta 1380 
gggccggaga aacgcagacg gcgtaccaca 14 40 
tttgaaccgg ggatgacggt ctccctcgtt 1500 
ttatttctct ggcgtaagca ataccaggaa 1560 
caggttgttc ctgcctctga acttgctgcc 1620 
ctgctcggca agaaaacgat ggaaaatgaa 1680 
gcaaaaaagt ggatagcgca cgcgccctta 1740 
gccgttgtct ccgggtgtcg cgtgcgcagt 1800 
ggatggatgg ccgccgcagt cgtcacactg 1860 
atgttatcgg agagctgcca acgtatggtt 1920 
aggcagaact tgatggtatg cctgcgatca 1980 
agaatgcgct gttgcttgag cgaaaacctg 2040 
gcagagtggc cgtgaaagaa agcaatcagc 2100 
gtgataacgg agagagactg cgtgtcacgt 2160 
tgcactgggc ggtcactacc ggcggcttca 2220 
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acagtgaaac agtacaggac gtcatgctgg 
ttccgtcgtc tccagtggag tggctgacgg 
cacgccagtt cgcccggatg ttgggacttg 
agagtaacgg aatagcagag agcttcgtga 
tgcccaaacc agacgggtta acggcagcaa 
acgaatggca tccgcatagt gcgctgggtt 
gggcttgtaa tgggttaagt gataacagat 
ctatcaggca gtttgcgcca atcactaccg 
gggtattcgc gccgataaca acttcacctg 
tctgaatatt tttctcttta acattaagct 
ggttgggaat aagcggttga cgcttccacc 
tgaggttcgc gtccagtaaa aaaggcaata 
aataatacat acacaacgga aagcggcgct 
caggcgctaa aagcaccaat aacacaaact 
aacaccactc catgcggccc ggtggtgatg 
ccaacgccat aaagcacaac caacagcata 
aataaaagtc ttttatgcag gcgcatacag 
cgacgccact cctcacgcgg gctgttgcat 
tgccgaatac ggtagccgtt tgccaccaat 
gtacgatccg agaaaccgaa cttacgcaat 
ctgataataa acggtgcgcc acccaggagc 
ggcaacttta cggtcgcgcg gatgtgcggt 
ggaatgccgc ctacggcatc ggcaccgcgc 
tcttgatcgg gcggaacata ggtgtcggca 
taattgaggc cattcatcag cgcaccacct 
aagcggtcgc cccatttgcg tttgacttcc 
ccgtcgttaa cgcaaattac ccggcaaaaa 
tgcgccagac acgggccttc gttatacgca 



gagcggtgga acgccgcttc ggcaacgatc 2280 
ataatggttc atgctaccgg gctaatgaaa 2340 
aaccgaagaa cacggcggtg cggagtccgg 24 00 
aaacgataaa gcgtgactac atcagtatca 2460 
agaaccttgc agaggcgttc gagcattata 2520 
atcgctcgcc acgggaatat ctgcggcagc 2580 
gtctggaaat ataggggcaa atccaattac 2640 
gaccctgaat aacggcacca tgacaaatac 2700 
cagtttcatc aataattacc tggtctgcaa 27 60 
tcagatagtt tttcagttcc tgtgacagaa 2820 
agtgcggaat agcgggtggg tttgtcgcgc 2880 
agtccataaa taatccagat ggcataagct 2940 
aaaggcacca acaaccagca acgatgaaac 3000 
acgccgaccc agataagcgg aaacattgcc 3060 
aattcattaa accaggtagt gagataaatc 3120 
ggaaatatac tgaagatacc gaagcggcta 3180 
accgcgtatc ccacaatcca acgccgccag 3240 
tcctgtgggt atacgatgca gcgattcgcc 3300 
gtccaggtga gatcaaggtc ttcgacttta 3360 
acatcagtac ggaacatccc gcaggcaccg 3420 
tgctgtagcg tgcgcttcat aacaatcatc 3480 
aacagacccg cgcctttcaa cgcagtagag 3540 
tcaatttctg ccagcatata gcccattccg 3600 
tcacttaaaa aaacctggtc gcaggtggcg 3660 
ttaccggtat ttttttgcgt gacggcaaca 3720 
gccatgaccg cttcggtatt gtccgtggag 3780 
taagggttac gcagtagatt atccagtgac 3840 
ggtataatgg cgtcaataca gcctttcttt 3900 
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tgactgggtt cacgtcttag cgtacttaaa 
ataaatatcc aggttttcat gcaatttgct 
tcacccagat cgctattgac ctgttgtccg 
tgacgcatat aatcgcgtcg ttcctagctt 
gtgaaatatt cttctttaac ggattcaaaa 
ggggtttcgt agccgagaat ttgcggaata 
acagcaagat gatcctgatg gcggtcggca 
acatcagaag gaatttgatt tttaatgatg 
tgtaaatgag cgcgggtgtc agcaaaatta 
tttagggcgt tgcgcgattc ttcatggcga 
gtagtcatca ccacggctgc gatataaatt 
ccacagccta attctatatc gtcaggatgt 
tttgccgaag aaaggagggc tgaatctaaa 
tttattatac tacaagcaca acgatgcact 
ttaatttara aatgttaaat gttgctaata 
gttcgactgg gtaatgtttc tatgcaattc 
atagttattt tgttttatac attgtattta 
ttaaaaaata tgttctgtga acaagcattg 
agtgattgag aatgatacag tgatatatac 
ttgatattga tagaaataat gaagtaataa 
aaaatgaagt gtagtaattt tcccaattgt 
ccttagccgt ttttttgcta agaataaaat 
tgaatgtttt tattcctgaa tactgctccc 
caatttcatc gcgtaacaca cttcttgccg 
cggtgaacgt caccgtggcg tatcaaacct 
acaacacctt tgctaaagaa agcggagcaa 
ccagcatcgt gcgggcgctg gcttcaggcg 
cgttagcggt tgcagccagc caacaggtgc 
tgggtaactc cgaagcgctg gtggtaaaga 



aaccatagca acattgctat ggacatacag 3960 
caaagaatca ttttatgaat tacaaagcct 4020 
cgaaattgtg caactgcacg caggcgatca 4080 
ttatgttttt ttaatgcagc aagtttgact 4140 
acctgaggca taaatgaaag ccaggtactt 4200 
gttcggcagg caaccattga agcttgataa 42 60 
tcatgcatgg tatatacccg catgatttca 4320 
tcttccaggg cggaaatcat atcattgagc 4380 
agatgaatag tttggtggca ccctaatatc 4440 
tcgattattc catctgtgcc agagttgccg 4500 
cctttttgcg caagacgagc aagcgatgcg 4560 
gcgccaatag caaggatacc ctttctttta 4620 
accttatcca cttaatgaca ctccatttta 4680 
cagagacgta atctctggcg cagccagatg 4740 
actgaaaagc aagggctttc agacccgtgg 4800 
atatgttaag tgtttgtatg tttggtatgt 4860 
gatgtgattt agtttgtcaa ttaattgcat 4920 
tttatataca ttatgtgaat gtaatatgcg 4980 
aatgcgaata taatagtttt attatatgta 5040 
atctcgtaat gtggttgttt atgcatcact 5100 
tagaacggag taattgcata tttaatcttt 5160 
catctgtgcg ataacgacta attcttttaa 5220 
ataacaagac aggggagcag acaatcatgg 5280 
cactggcatt catcgctttt caggcacagg 5340 
cagccgaacc ggcgaaagtg gctcaggccg 5400 
ccgtggactg gcgtaagttt gacagcggag 54 60 
acgtgcaaat cggcaacctc ggttccagcc 5520 
cgattgaagt cttcttgctg gcgtcaaaac 5580 
aaactatcag caaaccggaa gatctgattg 5640 
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gcaaacgcat cgccgtaccg tttatctcca 
aacactgggg cattaaaccc gggcaagtgg 
tcgctgcctg gcagcgggga gatattgatg 
ccctggaaaa agacggcaag gtgttgaccg 
caacgctgga cgtctgggtg gtgcgcaaag 
aagcgttcgc taaaagcgcc atcgatgctc 
ggctgaaaca gccggaaaac atcagcaaac 
acgttccggg gctggtgaag gggaatacct 
tgaccggacc ggtgaacaaa gcgatcatcg 
aggtcccggc tgtagcgaat gattacagcc 
aggaggcgca gatgctgcaa atctctcatc 
tggaagatat caacctgacg ctggaaagcg 
gctgcggtaa aaccaccctg ctgaatctga 
gcattcaact ggcgggtaag cgtattgagg 
agaatgaagg gctactaccg tggcgcaatg 
tggcaggtat agagaaaatg cagcgactgg 
ggctggaagg cgcagaaaaa cgctacatct 
tggggattgc tcgtgcgctg gcggcgaatc 
gtgcgctgga cgccttcacc cgcgaccaga 
agacgggcaa gcaggtgctg ttgattaccc 
ctgaactggt tctgctttca tccggccctg 
ttgctcgccg ctttgttgcg ggagagtcga 
tcgccatgcg cgaatatgtt ttaagccgcg 
tgtgctcatt aatgaaaaac tgcattcgcg 
tcaggtgacc ttaagcattg gcacgttagc 
gacgctgcaa ctgattagcc cgctattttt 
actcaccatt gccggaccgc aaggctttat 
cagtctgacg cgcattatgc tggcgctatt 



ccacccacta cagcctgctg gcggcactga 5700 
agattgtgaa cctgcagccg cccgcgatta 5760 
gtgcttatgt ctgggcaccg gcggttaacg 5820 
attctgaaca ggtcgggcag tggggcgcgc 5880 
attttgccga gaaacatcct gaggtcgtga 594 0 
agcaaccgta cattgctaac ccagacgtgt 6000 
tggcgcgttt aagcggcgtg cctgaaggtg 6060 
atctgacgcc gcagcaacaa acggcagaac 6120 
acaccgcgca gtttttgaaa gagcagggca 6180 
agtacgttac ctcgcgcttc gtgcaataaa 6240 
tttacgccga ttatggcggc aaaccggcac 6300 
gcgagctact ggtggtgctg gggccgtccg 6360 
ttgccggttt tgtgccttat cagcatggca 6420 
gaccgggagc agagcgtggc gtagtttttc 6480 
tacaggacaa cgtggcgttc ggcctgcaat 6540 
aaatcgcgca ccagatgctg aaaaaagtgg 6600 
ggcagctttc cggtggtcaa cgtcagcggg 6660 
cccagctgtt attactcgac gaaccgtttg 6720 
tgcaaaccct gctgctgaaa ctctggcagg 6780 
acgatataga agaagcggtg tttatggcga 6840 
gccgtgtgct ggagcggctg ccgctcaact 6900 
gccgcagcat caagtccgat ccacaattca 6960 
tatttgagca acgggaggcg ttctcatgag 7020 
gcggctgaaa tggcgctggc cgctctcgcg 7080 
ggttttactc accgtatggt ggacggtggc 7140 
gccgccgccg caacaggtac tggaaaaact 7200 
ggacgccacg ctgtggcagc atctggcagc 7260 
tgcagcggtg ttgttcggta ttccggtcgg 7320 



342 



gatcgcgatg ggacttagcc ctacggtacg 
tcgtccggtg ccgccgctgg cttatttgcc 
aacctcgaag atcttactga tctatttagc 
ggcgggggtg aaaagcgtgc agcaggttcg 
ccgtgcgcag gtgctgtggt ttgtcatttt 
attacgtatt ggtctggggg tgggctggtc 
gacgcgcggt ttaggattta tggttcagtc 
gctggcgggg atcgcggtga ttgcgattat 
gttacagcgc cgcctgacgc cctggcatgg 
accccgctgg ggccgtatat cggcgcacaa 
agcgataatc agtttgaaca gctttaccat 
cgcgatcaag ctattacgcc gcagcagcaa 
catattcacc ctgtttaccc gcatgccgaa 
cataacgata atccgccaga taacgacaac 
ccacccgcag gggcgattct ggcagctaaa 
tggaccagcg gtattgcggc ctatgaggcg 
gggctgcgtg cggagcatga tttccgtaaa 
gaggaggaac atcaacgctg gcgcgaggcg 
gtggtgcgaa cgcatccggt gagcggtaaa 
acgcgaattg ttgatgtgag cgagaaagag 
catatcacca aaccggagtt tcaggtgcgc 
tgggataacc gcgtgaccca gcactatgcc 
atgcatcggg cgacgatcct tggggataaa 
ggacggtccc ctcgccccct tggggagagg 
caacaggtta actccccctt tctgagagga 
ccaaatccag cgcaaagtag ctgaaaatca 
agctttcgag cacgactttc tcttcatcta 
tcgcatactc accgctcacc tgatacgcgc 
cacgcacgat gtcgaggtac gctccagcag 



cggcattctg gatccgataa tcgagcttta 7380 
gctgatggtg atctggtttg gtattggtga 7440 
gatttttgca ccggtggcga tgtcggcgct 7500 
cattcgtgcc gcccagtcgc tgggtgccag 7560 
gcccggtgcg ctgccggaaa tcctcaccgg 7620 
tacgctggtg gcggcggagc tgattgccgc 7680 
agcgggtgaa tttctcgcaa ctgacgtggt 7740 
cgcctttctt ttagaactgg gtctgcgcgc 7800 
agaagtacaa tgagtgaacg tctgagcatt 7860 
atttcgggtg ccgacctgac gcgcccgtta 7 920 
gcggtgctgc gccatcaggt ggtgtttcta 7 980 
cgcgcgctgg cccagcgttt tggcgaattg 8040 
ggggttgacg agatcatcgt gctggatacc 8100 
tggcataccg atgtgacatt tattgaaacg 8160 
gagttacctt cgaccggcgg tgatacgctc 8220 
ctctctgttc ccttccgcca gctgctgagt 8280 
tcgttcccgg aatacaaata ccgcaaaacc 8340 
gtcgcgaaaa acccgccgtt gctacatccg 8400 
caggcgctgt ttgtgaatga aggctttact 8460 
agcgaagcct tgttaagttt tttgtttgcc 8520 
tggcgctggc aaccaaatga tattgcgatt 8580 
aatgccgatt acctgccaca gcgacggata 8640 
ccgttttatc gggcggggta atacgagagt 8700 
gttagggtga gggggcgttc accgtacttt 8760 
aacaaaatta acgcagaatc ttcttctcag 8820 
gatccgcacc cgcacgctta atcgaaccta 8880 
tagcacccgc cagcgcggcg aacttaatca 8940 
caatcggcaa ttcagtacgt tcacgcagct 9000 
gtttaaccat caggcagtct gcgccctggg 9060 



343 



ctt cat ccag 


cagtgatt ca 


cgaat cgect 


cacgaeggtt 


cattgggtt c 


at ctgat age 


9120 


tttt gcggt c 


gect ttt aat 


geget teegg 


ca get tea eg 


gaaegggeca 


t aaaaggagg 


9180 


aggcgaact t 


ggt cgaatac 


gacat aat eg 


cegtat cttt 


aaat cccgca 


gcgt ecageg 


9240 
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ct gacat aac 


gatcatttct 


ggcacggt ct 


get t gcagat 
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cgcgccacca 
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LyaLaL L La L 
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LL L LuuCdUL 


10080 


aaaattatct 


gcaacatgtt 


gaaatactgt 


gcttttatga 


atttgatgeg 


tgtttttctc 


10140 


cataaattat 


atatgtccac 


atteggaett 


aggggaaaga 


ataattgaac 


cattegtctg 


10200 


taaegcagea 


taatcgttag 


cgegaaacat 


aatatgtttt 


etatgeattg 


ataattgatg 


10260 


gatcaactta 


ttacgtccct 


g 
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<210> 80 
<211> 335 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 8798-9805 of seq id 79 
<400> 80 

Met Pro Leu Asp Ser Thr Asn lie Arg Gin Thr Met Thr Asp Leu lie 
15 10 15 

Gin Arg Pro Arg Arg Leu Arg Lys Ser Pro Ala Leu Arg Ala Met Phe 
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20 



25 



30 



Glu Glu Thr Thr Leu Ser Leu Asn Asp Leu Val Leu Pro lie Phe Val 
35 40 45 

Glu Glu Glu lie Asp Asp Tyr Lys Ala Val Glu Ala Met Pro Gly Val 
50 55 60 

Met Arg lie Pro Glu Lys His Leu Ala Arg Glu lie Glu Arg lie Ala 
65 70 75 80 

Asn Ala Gly lie Arg Ser Val Met Thr Phe Gly He Ser His His Thr 
85 90 95 

Asp Glu Thr Gly Ser Asp Ala Trp Arg Glu Asp Gly Leu Val Ala Arg 
100 105 110 

Met Ser Arg He Cys Lys Gin Thr Val Pro Glu Met He Val Met Ser 
115 120 125 

Asp Thr Cys Phe Cys Glu Tyr Thr Ser His Gly His Cys Gly Val Leu 
130 135 140 

Cys Glu His Gly Val Asp Asn Asp Ala Thr Leu Glu Asn Leu Gly Lys 
145 150 155 160 

Gin Ala Val Val Ala Ala Ala Ala Gly Ala Asp Phe He Ala Pro Ser 
165 170 175 

Ala Ala Met Asp Gly Gin Val Gin Ala He Arg Gin Ala Leu Asp Ala 
180 185 190 

Ala Gly Phe Lys Asp Thr Ala He Met Ser Tyr Ser Thr Lys Phe Ala 
195 200 205 

Ser Ser Phe Tyr Gly Pro Phe Arg Glu Ala Ala Gly Ser Ala Leu Lys 
210 215 220 

Gly Asp Arg Lys Ser Tyr Gin Met Asn Pro Met Asn Arg Arg Glu Ala 
225 230 235 240 

He Arg Glu Ser Leu Leu Asp Glu Ala Gin Gly Ala Asp Cys Leu Met 
245 250 255 

Val Lys Pro Ala Gly Ala Tyr Leu Asp He Val Arg Glu Leu Arg Glu 
260 265 270 

Arg Thr Glu Leu Pro He Gly Ala Tyr Gin Val Ser Gly Glu Tyr Ala 
275 280 285 

Met He Lys Phe Ala Ala Leu Ala Gly Ala He Asp Glu Glu Lys Val 
290 295 300 



Val Leu Glu Ser Leu Gly Ser He Lys Arg Ala Gly Ala Asp Leu He 
305 310 315 320 



Phe Ser Tyr Phe Ala Leu Asp Leu Ala Glu Lys Lys He Leu Arg 
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325 

<210> 81 
<211> 10353 
<212> DNA 

<213> Escherichia coli 
<400> 81 

agcttattgt aggccggata aaacgcgcca 
cggatgcggc gtgaacgcct tatccggcct 
cgtttatgac cgaatgcgga ccacattcac 
ccagcgctac ggcgaagata ataatcgccc 
cgccgatata cgtcaggcca tagttgatga 
caatcaccgt ccccacaccg ccgctgaacg 
catccagctc atacataaag ccgaggttgt 
acatcccgcc aaaggcatag aacacgccag 
cgacgttgac accagatact tttgccgctt 
taccgaagcg ggttttgttc cacaacaccc 
aggtgatgta agagagacgg aaactcccca 
agccactgtc eaaaccagaa attggcgacg 
tgccatagac gatgatcatc gtgccgagcg 
cgataatcag accgttgatc aaaccgatca 
ccagcgcaat cggcatcgtc gccatttccg 
gcaataatgt cgcagccacc actgccgcca 
tcccctgggt gacaattaac cctgccacac 
gggtgagaat attacttaag ttcaacagac 
tcgccagcaa aactaaaaga acgacgtaaa 
ttttcttatt taacgcactc atgggaagcc 
gcagaatttc gttttgcgtt gttgtttttg 
tcatgaccag aatacggtct gttatcccta 
taatcccctt gcctttcttc gccagttcgg 
cgacatcaat accgcgcgtc ggttcatcga 
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gcgttgcatc cggcatttgg ctcctgttgc 60 
acaaaaccac acagatcatg atgttatgtg 120 
atcatttctt acgcgcgtat ttcagtgaat 180 
ctttgatgat gtactgccag tatgggttta 240 
cggtaaaaat aattaccccg gtcaccacgc 300 
atacaccgcc taccacgcac gccgcgatag 360 
tggtggcaga gccgatacgt ccggcttcta 420 
acaacgcgta gatcatcagc aggttcaggc 480 
ccgggttacc gccaatggca aaaatgttct 540 
agacgaacgc caccgcaatc aacgcgtaga 600 
gcgcgacaaa gccctgagca aaggtagaga 660 
ccccgacaaa gtcgtaatag agcgagttga 720 
tggtaatgaa cggcgtcacg ttgagataag 780 
ccgcaccaat ggcacagaca atcagaataa 840 
ggaacacttt gttggcgtta tccatggact 900 
gccctacctg acgaccagca gaaagatcgg 960 
cgagcgcgat aataatacgc accgatgact 1020 
ttaaaaatgt tgggtcctgg aaaataataa 1080 
taccgccctc tttcaggtaa gtaagaaaac 1140 
cctaatctta aaggtgcaaa gacgcaagac 1200 
tatcgacaat tccggaaacg agaccattgc 1260 
acaactcagg catttcagag gagataataa 1320 
caattaactg ataaatttca aacttcgccc 1380 
gcattaatat ttctggttgc gttagtagcc 1440 
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agcgaccaat aatcaccttt tgctgattac caccggagag cgaaccaatt tgcgtccgat 1500 
gacccggcgt ttttacccgc atcgaatcaa tcacccactg ggtatcgctt ttcatccgcg 1560 
agttatccag taaaccaact ttatttttgt agttgcgaat attggaaatt aacgagttaa 1620 
aaccaatatc cagataggca taaattcccg ttgagcggcg ctcctcagtt accagtgcaa 1680 
atccatggtt tatggcttcg ttggcattat ggttattgat ctgtttgccg tgcaacgtta 1740 
tggtgccagc cgatttctcg cgaataccaa ataacgtctc aacaatatcg gtacgtttcg 1800 
cccccaccag accggcaata ccgaggatct cccctttatg cagatcaaac gagacatcgc 1860 
gaatcgacgg ctggcgcagt gacgtcaggt tacgtacctc gaggatgact tcgcccggtt 1920 
tgttttcttt gtcagggaaa cgctggttaa gagaacgccc aaccatcatg gcgatgatct 1980 
tgtccatcgt cagtcctgcc agcggttcgg tggcgatcca ctgaccgtcg cgcaatacgg 2040 
taacttcatc acataactgg aagatttctt ccattttatg cgagatataa acaataccgc 2100 
agccgcgctc ttttaattta cgaataatag tgaacagatg attgacctct ttttcggtta 2160 
acgaagaagt cggttcatcc ataatcacaa ttttcgcgtt ataggaaaac gctttggcga 2220 
tttcgatcat ctgcatttgc gaaacggata atgtgccgac gcgcgcacgc ggatcgatat 2280 
caatatccag ttcgtcaaaa atcgctttgg tttcgcggta cattttgtcc tgatcgacaa 2340 
acatgccttt ggtgggatat cgccccagcc acatgttatc catcaccgaa cgttgtaata 2400 
ccaggtttaa ctcctggtgt accatcgaaa taccattttc cagggcttct tttgcagaat 24 60 
ggaaatcgat ctctttaccc tggaataaaa tggtgccgga gtctttttga taaataccaa 2520 
acaggcattt taataatgtc gattttcctg caccgttttc ccccattaat gcatggatag 2580 
aatgtggccg gacttttaaa ttaacgttat caagtgcctt aacaccagga aaggacttgt 2640 
tgataccgct catttccaac aagtattccc cggaggacgg agtcgttgag ctgaccatat 2700 
aattttacct tgttggccat acaataaggg cgcagtaata gactgcgccc aatcagtctt 27 60 
atttcttgct gaattcagcc aggttgtctt tatctacgcc aacataaggt acgcggacca 2820 
ctttgttgtc gattttccag ttggtgccat cagccgcacc tttaccatcg gccaggtttt 2880 
tcgccagatc aaaggtcgct ttcgcctggt tgttagcatc gttcagtacg gtgcccgcca 2940 
gtgcaccgga tttcaccagc gccagcgctt ctggcagcgc atcgacgcca aacaccggaa 3000 
tgctggactt gttgtgtgct ttcagcgctt caaccgcgcc cattgccatc gcatcgttgt 3060 
tggcgataac cacttcgatt ttgttggcgt tcgggccaga cagccaggcg tccatcttat 3120 
ctttcgcctg agcggtgtcc cacattgcgg tatctaactg taactgttca gttttgatgc 3180 
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ctttatcgtt 


caatt cttta 


ateaegtaag 


tggtacgtgc 


ttctgcatcc 


ggatggcccg 


3240 


gtt caccttt 
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3300 
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cttgaataat 
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tctttgttga 


3420 
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cggcacgttt 


tgcccacgcg 


ctttctcaat 
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gcagctgccg 


3480 


ggt caaccag 


gttgattgee 


agtgccttca 


cccctttcgc 


cagcaatacg 


tcgatctgat 


3540 


cgttctgctt 


ggactggtca 


ttctgagaat 


cattcatcag 


cagctgaaca 


tetggegegg 


3600 


ctttcgcatc 


ttgetcaata 


gccttgcgca 


ctacagacat 


aaagttat eg 


tegtacttat 


3660 


agattgttac 


accaatgega 


gt at cagcag 


cgt gt gcagc 


ggcaccgaat 


aacatgetgg 


3720 


ccat c a cage 


3 gacagggt t 


aacaccttct 


tatt cat ggt 


at ct ccggtt 


tttcttatgc 


3780 
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t act caacciH 


crcTCs crt a era cr 
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t t a a tea a at 


gt tact gaac 


3840 


gecgaaget c 


actt tt t aaa 


attegttett 


ccat gec egg 


taacget cca 


gaaaaegget 


3900 


ttaattgttg 


ttat gaeget 


gttacctegg 


caaaagtgat 


t at t cact gt 


t a cat aeggg 


3960 
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aatpatanpt 
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taaaatcact 


4020 


cacagattga 


a age ggt tac 
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ttgttgagtt 


agt gatcgee 


gccgcattct 


4080 


aQCcrtott ac 


gacagaat gg 


cgacgcacta 


aegt eggcat 


aaaacagt gg 


ctggcacgag 


4140 


gatcaatatt 


gcctgctgcc 


ccctgcaagg 


ecagtteggt 


ggct aatttc 


gecatt gaag 


4200 


caat gggata 


aegcaeggt c 


gt taat tgcg 


aat caat at a 


aegggegatg 


ggaat atcat 


4260 
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t cgt t at aag 
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ggt aagttgt 


a gat tgcg cc 


4380 


ccagcagttc 


aaccat cgee 


gect caccgc 


ccggcatgtc 


cggcgtacca 


gcgccaatcc 


4440 


agcttt cegg 


eggaat a at a 


t cct get ctt 


t caacgcact 


cat ccagcct 


gcttt aegea 


4500 


tggegtcate 


t teaatgecg 


tggctggaag 


aaagat aacc 


aatacgttga 


tgaccgttat 


4560 


tcagcaacat 


gcgcgtcgcc 


attegggcac 


cgctgagatt 


atccaggcaa 


aegcaacgat 


4620 


gggcgtaccc 


cggcacaacg 


eggttgatta 


acaccatacc 


gggaatgtta 


tccataaatt 


4680 


gcgccagttc 


atcgtcactc 


aatgcttttg 


agtgaacaat 


caaegcatta 


caacgctggc 


4740 


gaattaacac 


ctcaatggcg 


tgaegctett 


tttccgcttc 


atgatagcta 


ttgecgatta 


4800 


geaegtattt 


ctgatgctgc 


tgagegacca 


gatccaccgc 


ttttaccagc 


gcgccgaaaa 


4860 
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acgcatcaga aacgtccatc accaccacgc 
cctgggcatt ggcgtttggc cgataatcca 
gcgtgtcggc actgaccagc gtgctgttat 
cgccagcctg acgcgctaca tcacgaatgg 
cagtaaatga ctgcttgctg gcggctattt 
cgagtcacag caatggaaac ggttacagcc 
atcttgatgt tttagatatt gccggtccgg 
attccaccgg cccctggcgg aagtaacgca 
gccataccgg aataacaaac gccagcagct 
ggtggtaaaa aagcgtggta caaatcagcg 
gtccgacgca ggcgatcgca agcaccagct 
aaaacagcga cgcatagcca atcgcctgaa 
gtaagaaggc acaccagcga tacgcccagt 
ggttaatggt caccccaatc gccaccagca 
tgaactgccc tttcagccag ccgctgcgca 
ccagttgcca gccatactgt gcgcccagtg 
gattactgat cgcttcaacg ccgccgtgaa 
atgcatccgg cgtccaggcg cggctggtct 
aaacgccaag ccccaccaga taaagcatga 
gcgcatcgcg caccagccgc cagcagatta 
cgccgtccca gaacaataaa ccgtgaataa 
actggatcca gcgtctgcca cggggcagca 
caaaaagcgt gaggaatttc acctggccga 
cccgcggcgt aatagcaccg taccaggcgg 
aggcgctgat gtttaatagc aggatcccca 
tgacgttgcg ctccatggtt cctgcctttt 
aactcgtggc gcgtattctg actggatttg 
gcactggttg catcgcggat gccacgcgcc 
acagccacgt tattggtgcc cagcagcgtt 



caatggtgtc gctaacctga gttgccagcg 4920 
gctcactcac ggctttcatt actgcttcac 4980 
tgagcacccg ggaaaccgtt gccacagaga 5040 
tgatcatatt cactacctgt tatgagattg 5100 
tgtcagcact gaatacagga cttcgtgaat 5160 
gttttgttaa cgaatgtgat ccagatcgtt 5220 
cagcacgcaa agttaactga cgccagagcc 5280 
gccagataac agagaagagg atattcgcca 5340 
ccaggcggtc aaaatgcata aacaaaccga 5400 
tttgcaatag atagttggtc agcgccatcc 5460 
taaagcggct caattgcggc cagaagccat 5520 
acggcgcact cagttcccgc ggcatttgaa 5580 
ccagctgcca ttgcagggcg atggcaggaa 5640 
caaaaccagt acgacgatag tgacgtaagc 5700 
tcagcgccgc accaatgagc atcatccctg 57 60 
ccagtaaact gttgccaaca ccatcggcac 5820 
gcttccagta tttttcatac aaaatagccg 5880 
ggctgtcgga aatcagcccc aataacagca 5940 
cgcctgtatt aaacaggctt tttaccgatg 6000 
agcccaccag cccgtaagcc agcaaaatat 6060 
agcccaacaa gactaacagc gttaaccgcg 6120 
acatttgcag gcccgcacca aacagtagcg 6180 
tgagatcaag aaatgcccaa gtccatgcat 6240 
gattgagata agccgccttt ggtagcccaa 6300 
gaatggcgac gccgcgaaca aaatcgagcg 6360 
aatcagttgt gatgacgcac agcgcgcaga 6420 
aacaatccac caagagaggt cgttgtcgtg 6480 
ttcacgcagt aatgcaccgc gtcgatcgag 6540 
tgtagcgcaa taagaatttg ctgcgtcaga 6600 
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cgttcctgca cctgcggacg ctgggcaaag 
ccgatcaccg aatctttcgg gatataggcc 
tggtgttcac aggtgctggt cagagtgata 
attttgtttt caatgagggt gattttcggg 
tcatcgacat acattttagc gatgcgatgc 
tcgagattca gcagctgcat gatttcggtc 
tcgttatcca tttcatgcac gggcgggcgc 
gcttcatgaa ccagggccgc ttctttactg 
tgtgacgcct ccgccctgcg tgggggcaaa 
gtgcgtgagg cggcgcacat aatccagtat 
cctttcatca gcagatgtta aaacatcgtt 
gcacattgaa taaacggtat gatgaagaaa 
ggaaatgctc gaagagcacc gctgttttga 
cagtacctta aactgcccga tgacgttcag 
tccgccacca gtgctgtact ggctttccgg 
caaggcgggt gcccagcggg tagcggcgga 
cagcccgcgc ggcgaaaagg ttgccaacga 
cttttatctt aatgccacgc aaccgccgtg 
gcgcgatgaa ttaccggcgc tggttcagtc 
tagcggtcac tcaatgggtg gtcacggtgc 
atacaccagc gtttcggcct ttgcgccaat 
caaagcgttt agcagctatt taggtgagga 
cgcactgatg tatgccagta acgcgcagga 
taatgatcag tttcttgccg accagttgca 
gaaagcgtgg ccgatgacgc tgcgtattca 
cgcctctttt atagaggatc acctgcgctt 
cgcccggttc gccgggcatc ttctcatcag 
cgtccgtctt cgttatagct gtagtcgtca 



aactgcacaa tgcggttaat ttttgacaga 6660 
accgtcgctt tgccatcgat ggtaacaaaa 6720 
tcgcgcacgg tgaccatttc atcgaccttc 6780 
aaattggcgt aatccagacc ggagaaaatt 6840 
ggcgtttcca tcaaactgtc atcagccagg 6900 
atatgaccag caataaggct tttgcgcgtt 6960 
agcggtgttt ccagtcctcg cgcaactaac 7020 
agtgatggca tttatgattt ctcctgcagg 7080 
gttattaagc tgatttacag cctgattatt 7140 
tcacagcgat aattattgta attgccgctg 7200 
atgcaaatac ggaagtgaaa gttactcaca 7260 
ttgcaaacaa cacaacaagg agccacgcat 7320 
aggctggcag caacgctggc gacacgactc 7380 
tatctttctc cctccacctc gtgatcacac 7440 
attaacctgc aatgacgaga acttcaccac 7500 
actggggatt gtactggtga tgccagacac 7560 
cgatggctac gatttaggcc agggcgcagg 7620 
ggcgacgcat taccggatgt atgattatct 7680 
gcaatttaat gtcagcgacc gctgcgccat 7740 
gctgattatg gcgctgaaaa atccgggtaa 7800 
tgtgaatccg tgcagcgtcc cgtggggaat 7860 
caaaaatgca tggctggaat gggacagttg 7920 
tgcgatcccg acgcttatcg atcagggcga 7980 
acctgcggta ctggcagaag ccgcgcgcca 8040 
gccgggatat gatcacagtt actacttcat 8100 
ccatgcgcag tatttactga agtgaaagtc 8160 
aagcgataat ccactgccat aaagtaacga 8220 
cgactgagat ccttgtcgcc aaggttcagc 8280 
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acgcctgcgc gcagtttgac gtctttagtc 
gtataaccgc ccggtgtttt agccgtcgcg 
ccagaaacat agaatgacca gtcttccagc 
gcagtatgga acggcagatc ggatagcggt 
tcgttgtagg tgtagttgat cgacagtttc 
gtttccacgc cctgaatacg agctttgtta 
cgtccgttag cgcccgtctc aaaaccaaca 
tcagacgtac ggctgatgct gatacgatct 
gattcaaccc cttccagcca gccttcttca 
tcgctggttt ctggtttcag atccgggcta 
ttgctcgtcc agtcagggct aagttgcaac 
ccccctttca ccgttacggt gtcggtggcg 
tgttcaccgt aggtttcgtg atcgtccata 
aagatccgcc attcatcttc cacaaacagc 
gttcccccgg tcaggttcac cgcatcgcta 
gtgagaaact gattaatcgc cgtcagcggc 
tcggaagtta tcgggctgct gttgccaggg 
ttcagttcgc tggtgccgta atcccaacgc 
tccaggcggt ttttgtccag cgagtcggaa 
gcagtaaaat cgtgattttg attcggtgtc 
gagaatcctt caatacgcgg cgtttctccg 
tccttttcac gttttgccag gctgccgtaa 
ggtccactgg taaagaactg accgttatag 
gtggtatcga cggtaacggt acccgaccat 
actacaccgc cgagcgcatc ggaaccgtac 
atacgttcga tggaatcgac cgggatccag 
gcattgcggg agttcacgcg tttaccgtcg 
ccacgaatac taacgccctt acggttatcc 
tctttgagga catccttcag attctgtacc 



acctgccagg ccgcgccggt attccagatg 8340 
ctgtcggcgc gtttctgccc ggtatagtgc 8400 
gccagcggtt tccagtccag cgtaccgtta 8460 
ttgttttcgc cgttgctgac atcacgacca 8520 
cattcatcgt tgaacggaat tttcagttcg 8580 
acgttgtagt agctaaatac cggtatgcgc 8640 
aagttttggt agcccggtgc agcgttgacg 8700 
ttcacatcgt tacggaaaac ggtaacgctg 8760 
cccatgtagt aaagccccag ctcccaactt 8820 
cccacaatct tacatgcgcc acggcaggaa 8880 
agagaaggtg ctttaaatgc cgtcgcccag 8 940 
ttataaacca ggtaggcacg cggactccag 9000 
cgcacgccgg tcgtcagcgc cagcggctcg 9060 
gcgtactggc tggcagacgt tttggagctg 9120 
agtttgtcgt gacgccattc accgccaacc 9180 
aacgtgtatt tgccgtcgac cgtattgctt 9240 
tttttgttct cgactttctc accgtagtat 9300 
ccattatggc tgacggagta gttctggcgt 9360 
tcacgatcct gacggtcgaa accgtatccg 9420 
caggcaaatt cgacattgcc gtcgcggctg 9480 
gtatcggtgg tcgttgagtt ttgcgggtca 9540 
gctttcattc ccagcacacc atcaattaat 9600 
gtgtcaccgc gatcgcgatg ttcctgaatg 9660 
ttctgaccga tttttttggt gatgatattc 9720 
agcgacgaca tcgggccacg gaccacttca 9780 
ttcagatcga aatcattgtg gcggaagacg 9840 
acgagaatca gggtatagct gctgtccaga 9900 
ccttcgttcg tcagttgtac gccaggcact 9960 
ggttttcgct gcaggtcttc ctgggtaatg 10020 
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acgctgatac tggcaggtgc atctttaaga ttttgttcca cggaagatgc agtgacaacc 10080 
atcgtttcgc catcatcatc gaccgctaac acaggccatg cacaagaaat agcggacaaa 10140 
cacagcccga cccgtacgaa agggttcaac ctaaacattc catatctcca tgaggtaact 10200 
acgaaaataa aatgggttat cgctcacatc ttcttcacgt ccccttgcgt acggcagcat 10260 
cgcggtggac ttatttttta tgcaggtgat catcccagaa agccggaaca gcctctgatt 10320 
tgtcagcctt ttttgattgc ggcgtaacga taa 10353 



<210> 82 
<211> 332 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 2759-3757 of seq id 81 
<400> 82 

Met Asn Lys Lys Val Leu Thr Leu Ser Ala Val Met Ala Ser Met Leu 
15 10 15 

Phe Gly Ala Ala Ala His Ala Ala Asp Thr Arg He Gly Val Thr He 
20 25 30 

Tyr Lys Tyr Asp Asp Asn Phe Met Ser Val Val Arg Lys Ala He Glu 
35 40 45 

Gin Asp Ala Lys Ala Ala Pro Asp Val Gin Leu Leu Met Asn Asp Ser 
50 55 60 

Gin Asn Asp Gin Ser Lys Gin Asn Asp Gin He Asp Val Leu Leu Ala 
65 70 75 80 

Lys Gly Val Lys Ala Leu Ala He Asn Leu Val Asp Pro Ala Ala Ala 
85 90 95 

Gly Thr Val He Glu Lys Ala Arg Gly Gin Asn Val Pro Val Val Phe 
100 105 HO 

Phe Asn Lys Glu Pro Ser Arg Lys Ala Leu Asp Ser Tyr Asp Lys Ala 
115 120 125 

Tyr Tyr Val Gly Thr Asp Ser Lys Glu Ser Gly He He Gin Gly Asp 
130 135 140 

Leu He Ala Lys His Trp Ala Ala Asn Gin Gly Trp Asp Leu Asn Lys 
145 150 155 160 

Asp Gly Gin He Gin Phe Val Leu Leu Lys Gly Glu Pro Gly His Pro 
165 170 175 

Asp Ala Glu Ala Arg Thr Thr Tyr Val He Lys Glu Leu Asn Asp Lys 
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180 185 190 

Gly lie Lys Thr Glu Gin Leu Gin Leu Asp Thr Ala Met Trp Asp Thr 
195 200 205 

Ala Gin Ala Lys Asp Lys Met Asp Ala Trp Leu Ser Gly Pro Asn Ala 
210 215 220 

Asn Lys He Glu Val Val He Ala Asn Asn Asp Ala Met Ala Met Gly 
225 230 235 240 

Ala Val Glu Ala Leu Lys Ala His Asn Lys Ser Ser He Pro Val Phe 
245 250 255 

Gly Val Asp Ala Leu Pro Glu Ala Leu Ala Leu Val Lys Ser Gly Ala 
260 265 270 

Leu Ala Gly Thr Val Leu Asn Asp Ala Asn Asn Gin Ala Lys Ala Thr 
275 280 285 

Phe Asp Leu Ala Lys Asn Leu Ala Asp Gly Lys Gly Ala Ala Asp Gly 
290 295 300 

Thr Asn Trp Lys He Asp Asn Lys Val Val Arg Val Pro Tyr Val Gly 
305 310 315 320 

Val Asp Lys Asp Asn Leu Ala Glu Phe Ser Lys Lys 
325 330 



<210> 83 
<211> 12368 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (4397) . . (5701) 
<400> 83 

cagagaatgt cttttcagcg cattcgcagg cagaaatggg aataatggcg atatatacgg 60 

cagcaaaacg attttttgct taagaaatcg tgagttaagg ttgaaagagc aggtttaact 120 

cgaccatact ctatactcgc agtgtggcgc ggcgtagcat ggcgcaacgc atggctattt 180 

gaaaaaggaa aatgtcgtgg cagaagaaac tatattcagc aaaattattc gtcgtgagat 240 

cccctccgat atcgtctacc aggatgatct ggtaacggcg tttcgcgata tttcgccgca 300 

agcgccaacg catattctga tcattccgaa tatcctcatt ccgactgtga acgacgtctc 360 

agctgagcat gagcaggcgc tgggacgcat gatcaccgta gcggcaaaaa ttgctgagca 420 

agaaggtatt gccgaagatg gctatcgtct gatcatgaat accaaccgcc atggcggaca 480 

agaggtttac cacatccata tgcacttgtt gggtggccgt ccgctgggac caatgctggc 540 
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gcataaaggt 


ctgtaacgat 


gagaaaagga 


tgctttgggc 


tggtgtctct 


ggtgttgtta 


600 


ctgctggtgg 


gctgtcgttc 


acatceggaa 


attccggtga 


atgatgagca 


atcgctggtg 


660 


atggagtcat 


ctttattggc 


tgegggcate 


agtgcagaaa 


agcccttcct 


ttcgaegtet 


720 


gatattcaac 


cttcagcatc 


ctcaacgctt 


tataacgaaa 


ggcaagaacc 


cgttaccgtt 


780 


cattatcgtt 


tttactggta 


tgacgecaga 


gggctggaga 


tgcatcctct 


ggaaaggeca 


840 


cgcagcgtta 


ccattcccgc 


acatteggeg 


gtaacgctgt 


acggcagcgc 


caattttctg 


900 


qqqqcqcaca 

Z> Z) ZJ Z) zj 


aagtcagact 


ttatctatat 


ttgtaagggg 


tgaatcttga 


tgacaaaaat 


960 


gagtcgctac 


gecttgatta 


ccgcgctggc 


gatgtttctc 


gccgggtgtg 


tggggcaacg 


1020 


tgaacctgca 


ccqqtaqaaq 

zj z) z) zj 


aagtgaaacc 


agegceggaa 


caaccagccg 


agccacaaca 


1080 


gcctgt cccc 


acagtgccct 


cggtgccgac 


gatcccgcag 


cagccaggcc 


caattgagca 


1140 


cgaagat caa 


actgcaccgc 


ct gcgccgca 


tattcgecat 


tatgactgga 


atggcgcaat 


1200 


gcagccgat g 


gt cagt aaga 


tcrctt qqqqc 


t qacqqqqtq 


actgegggta 


gcgtcctgct 


1260 


ggttgat age 


gttaacaacc 


gtactaaegg 


ttcgctgaat 


geegcagaag 


cgaccgaaac 


1320 


getgegaaat 


gcgctggcta 


ataaegggaa 


atttaccctg 


gtttccgccc 


agcaactgtc 


1380 


gatggcgaag 


caacagttag 


gtttgtcgcc 


gcaggacagt 


ttaggcaccc 


gtagtaaagc 


1440 


cat aggcatt 


gcccgcaatg 


tcggcgctca 


ttacgtgctg 


tactccagcg 


cctctggcaa 


1500 


cgtt aacget 


ccgaccctac 


aaatgeaget 


gatgctggtg 


cagaegggeg 


aaattatctg 


1560 


gtcaggtaaa 


ggtgccgttt 


cgcagcaata 


atcccat cac 


gcgcgacgaa 


ttgctgtcgc 


1620 


gctttttccc 


gcagtatcat 


cccgtcacga 


cgtttaatag 


tgggcttagt 


ggcgggagtt 


1680 


tt ctcattga 


acatcagggc 


cagcgttttg 


ttgtgcgtca 


gccgcacgat 


cctgatgcgc 


1740 


cgcagtccgc 


gttcttgege 


cagtateggg 


ctttatcaca 


actacccgca 


tgeattgeae 


1800 


cgaagccgca 


tttatatctc 


cgtgactgga 


tggtagtcga 


ctatctgccc 


ggcgcggtaa 


1860 


aaacgtattt 


gccggatacc 


aacgaactgg 


caggcttget 


gtattatcta 


catcaacaac 


1920 


cacgttttgg 


ctggcgaata 


acgctgttgc 


cgttactgga 


actgtactgg 


cagcaaagcg 


1980 


atccggcgcg 


gcggacagtg 


ggttggctgc 


gaatgttaaa 


acgtctgcgc 


aaagcgcggg 


2040 


aaccacggcc 


tttaegctta 


agtccattgc 


atatggatgt 


ccacgccgga 


aatttagtgc 


2100 


atagegegtc 


agggttaaaa 


ctcatcgact 


gggagtatgc 


cggagatggt 


gatatcgege 


2160 


tggaactggc 


ggcggtgtgg 


gtggaaaata 


ctgaacagca 


ccggcaattg 


gtcaatgact 


2220 
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atgccactcg cgcgaagatt tatccggcgc 
cctggctgct catgctcaaa gcagggtggt 
aacaatttat caggctggcc gatgacacct 
agcagtgtgg gtccagtaat gttggatgtc 
gaaatactgg cgcatccgct ggtgggaggg 
cctgcccagt tacgtgaact ggtgcgccag 
gtggcggttg atcaggaagg tggacgcgtg 
ccagcggcgc aatcattcgc tgcgctgtca 
gaggcaggtt ggttgatggc cagcgaaatg 
cctgtgctgg atgtcgggca tatcagcgcg 
ccacaaaaag ccctggcaat tgccagccgg 
aaaacgaccg ggaaacactt cccaggacac 
acaccgtgcg atccacgtcc acaagcggag 
tccttaatcc gcgaaaataa actcgacgcc 
gttgatccgc gtccggcgag cggttctccc 
ctgggttttg acggcgtgat tttctctgac 
ggcagttatg ccgaacgcgg gcaggcttca 
tgcaataatc gtaaaggggc cgtcagcgtg 
cgtgttacac gtttgtatca taaaggttca 
cgctggaaag cgatcagcac ccgtctgaat 
gcaggtcact aaccctggct tatgtgagga 
ctctaacagt ccgggtaacc acgagaaagt 
acgcttgata agctacagta cgcggcatcc 
agtggacaaa atgttgcaac tgaacgttga 
gggcggatac tgggcggaac ggattggttt 
ccctaatttg ttcccttatg agaacatgga 
cgatattgcc actaagtgtg tgaccaactt 
gattttgtcg cgtaatgatg aagcgcttaa 
ttattacgag attgtctggg acgaagagca 



aattatggcg tcaggtcagg cgatggtttc 2280 
ttgagtaccg ctggcgacaa accggcgatc 2340 
ggcggcagct attaataaaa caataaggag 2400 
gaaggttacg aactggacgc ggaagagcgt 24 60 
ctgattctct ttacgcgtaa ctatcatgat 2520 
atccgcgcag cttcgcgcaa tcgtctggtg 2580 
cagcgttttc gtgaaggttt tacccgcttg 2640 
ggaatggaag agggtggcaa actggcgcag 2700 
atcgctatgg atattgatat cagctttgcg 2760 
gcgattggcg agcgttctta tcatgccgat 2820 
tttattgatg gtatgcatga agccggaatg 2880 
ggtgcagtaa cggcagactc acacaaagaa 2940 
attcgcgcta aagatatgtc ggtcttcagt 3000 
attatgcctg cgcatgtgat ctacagtgat 3060 
tactggctga aaaccgtttt gcgtcaggaa 3120 
gatttatcga tggaaggtgc cgcgattatg 3180 
ctggatgcgg gttgcgatat gatcctggtc 3240 
ttagataatc tgtcaccgat caaggcagaa 3300 
ttttcgcgac aggaactgat ggactcggct 3360 
cagttacatg aacgctggca ggaagagaaa 3420 
agcgatgatt atctatttac acggttttga 3480 
cttacaattg cagtttattg acccggatgt 3540 
gaaacatgat atgcagcatc tgcttaaaga 3600 
cgagcgtccg ctaatttgcg gcgttggctt 3660 
tctttgcgac atccgccagg tgatcttcaa 3720 
aggcaagatt gatcgcccgg aagagtatgc 378 0 
ccgtgagaag aatcgcgatc gttgcctggt 3840 
cagccagcgg acatctgaag agttgcatca 3900 
gacgcacaaa ttcaagaata tctccccgca 3960 
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tttacagcgc 


attaaagcgt 


tcaaaaccct 


cgggtaaatg 


ccctcgtcgc 


atcaggtaac 


4020 


cttgccggta 


cctgatgcgc 


tccgaattct 


gtgggtcgga 


taaggcgtcc 


acgccgcatc 


4080 


cgacagtcga 


gcatcaatgc 


ctgatgcgct 


tcttatcagg 


cctaccgaac 


gccctgcata 


4140 


cacccctcac 


tctatatcac 


tctcacaaat 


tcgctcaaat 


aataaacaat 


aaactctgtt 


4200 


ttttgatctc 


acccggtaaa 


gtcgcctatc 


ttttcagcaa 


caaaacttga 


ttaacatcaa 


4260 


ttttggtatg 


accaatgcac 


cattcatgtt 


attctcaata 


gcgaagaaca 


ttttcattgc 


4320 


tgtaacctgt 


tgttaattaa 


gagctatgtt 


aataaccatt 


aattaacaat 


tggttaataa 


4380 


atttaagggg 


gtcacg ttg 
Leu 


act acg cca ttg aaa aag att gtg 
Thr Thr Pro Leu Lys Lys lie Val 


att gtc ggc 
He Val Gly 


4432 



1 5 10 

ggc ggt get ggt ggg ctg gaa atg gca aca cag ctg ggg cat aag ctg 
Gly Gly Ala Gly Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu 
15 20 25 

gga cgc aag aaa aaa gec aaa att acg ctg gtc gat cgt aac cac age 
Gly Arg Lys Lys Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser 
30 35 40 

cac ctg tgg aaa ccg ctg ctg cac gaa gtg gcg act ggc teg ctt gat 
His Leu Trp Lys Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp 
45 50 55 60 

gaa ggc gtc gat gcg ttg age tat ctg gee cat gcg cgc aat cat ggt 
Glu Gly Val Asp Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly 
65 70 75 

ttc cag ttc cag ctg ggt tec gtc att gat att gat cgt gaa gcg aaa 
Phe Gin Phe Gin Leu Gly Ser Val He Asp He Asp Arg Glu Ala Lys 
80 85 90 

aca ate act att gca gaa ctg cgc gac gag aaa ggt gaa ctg ctg gtt 
Thr He Thr He Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val 
95 100 105 

ccg gaa cgt aaa ate gec tat gac acc ctg gta atg gcg ctg ggt age 
Pro Glu Arg Lys He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser 
110 115 120 

acc tct aac gat ttc aat acg cca ggt gtc aaa gag aac tgc att ttc 
Thr Ser Asn Asp Phe Asn Thr Pro Gly Val Lys Glu Asn Cys He Phe 
125 130 135 140 

etc gat aac ccg cac cag gcg cgt cgc ttc cac cag gag atg ctg aat 
Leu Asp Asn Pro His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn 
145 150 155 

ttg ttc ctg aaa tac tec gec aac ctg ggc gcg aat ggc aaa gtg aac 
Leu Phe Leu Lys Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn 



4480 



4528 



4576 



4624 



4672 



4720 



4768 



4816 



486' 



4912 
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160 165 170 

att gcg att gtc ggc ggc ggc gcg acg ggt gta gaa etc tec get gaa 4 960 
lie Ala lie Val Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu 
175 180 185 

ttg cac aac gcg gtc aag caa ctg cac age tac ggt tac aaa ggc ctg 5008 
Leu His Asn Ala Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu 
190 195 200 

acc aac gaa gec ctg aac gta acg ctg gta gaa gcg gga gaa cgt att 5056 
Thr Asn Glu Ala Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He 
205 210 215 220 

ttg cct gcg tta ccg cca cgt ate tct get gcg gee cac aac gag eta 5104 
Leu Pro Ala Leu Pro Pro Arg He Ser Ala Ala Ala His Asn Glu Leu 
225 230 235 

acg aaa ctt ggc gtt cgc gtg ctg acg caa acc atg gtc acc agt get 5152 
Thr Lys Leu Gly Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala 
240 245 250 

gat gaa ggc ggc ctg cac act aaa gat ggc gaa tat att gag get gat 5200 
Asp Glu Gly Gly Leu His Thr Lys Asp Gly Glu Tyr He Glu Ala Asp 
255 260 265 

ctg atg gta tgg gca gec ggg ate aaa gcg cca gac ttc ctg aaa gat 5248 
Leu Met Val Trp Ala Ala Gly He Lys Ala Pro Asp Phe Leu Lys Asp 
270 275 280 

ate ggt ggt ctt gaa act aac cgt ate aac cag ctg gtg gtg gaa ccg 5296 
He Gly Gly Leu Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro 
285 290 295 300 

acg ctg caa acc acc cgc gat cca gac att tac get att ggc gac tgc 5344 
Thr Leu Gin Thr Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys 
305 310 315 

gcg tea tgc ccg cgt ccg gaa ggg ggc ttt gtt ccg ccg cgt get cag 5392 
Ala Ser Cys Pro Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin 
320 325 330 

get gca cac cag atg gcg act tgc gca atg aac aac att ctg gcg cag 5440 
Ala Ala His Gin Met Ala Thr Cys Ala Met Asn Asn He Leu Ala Gin 
335 340 345 

atg aac ggt aag ccg ctg aaa aat tat cag tat aaa gat cat ggt teg 5488 
Met Asn Gly Lys Pro Leu Lys Asn Tyr Gin Tyr Lys Asp His Gly Ser 
350 " 355 360 

ctg gta teg ctg teg aac ttc tec acc gtc ggt age ctg atg ggt aac 5536 
Leu Val Ser Leu Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn 
365 370 375 380 



ctg acg cgc ggc tea atg atg att gaa gga cga att gcg cgc ttt gta 
Leu Thr Arg Gly Ser Met Met He Glu Gly Arg He Ala Arg Phe Val 
385 390 395 
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tat ate teg eta tac cga atg cat cag att gcg ctg cat ggt tac ttt 5632 
Tyr lie Ser Leu Tyr Arg Met His Gin lie Ala Leu His Gly Tyr Phe 
400 405 410 

aaa acc gga tta atg atg ctg gtg ggg agt att aac cgc gtt ate cgt 5680 
Lys Thr Gly Leu Met Met Leu Val Gly Ser He Asn Arg Val He Arg 
415 420 425 



ccg cgt ttg aag ttg cat taa tegaegtaca ctggcggatg tggcataaac 5731 
Pro Arg Leu Lys Leu His 

430 435 
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6511 


ttatttcacc 


agttcgggcc 


ataaaegcaa 


agtcgttccg 


geaatctgea 


tcagtttttc 


6571 


cagegatgea 


ccttcgcgtg 


egctgatega 


catcccctga 


ataatacaat 


taaggaattc 


6631 


tgccagatgt 


gtcacgtcac 


agtggggcgg 


gatttccccg 


cgcgcttgtc 


gttgacataa 


6691 


aaactgctgc 


aaagtgcgct 


cttgcatcgc 


atggcgtgat 


ttcaaegtat 


tggegatate 


6751 


tcctgaatct 


ggggagaggg 


tggtgcagtt 


gttgatcatg 


aagcagcctg 


ccggggtgtc 


6811 


tttgctggta 


aagcagttgg 


cgatggcagc 


aaaatagtca 


gccagcgcag 


actccacgct 


6871 


tttctcttca 


caaaacagct 


gtgcttcatg 


ettageggea 


aaacgatcga 


tatageggtc 


6931 


gagaaeggea 


cgaaataacc 


cctctttgtt 


ggtaaattcc 


gcgtatagcg 


tgggcgcttt 


6991 


ggctccggtc 


gcttcgacga 


ggtccgcaag 


agaagtcget 


teataacegt 


gttgccagaa 


7051 



111 
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caatttcatg gccttatcaa gcgcggcatc cctgtcgaac acttttgggc ggccacggct 7111 
tttttttaca cattgtgttg agtcagttgc catgatgccg ttgtacctgg tgactgtgaa 7171 
tgaaaggtta ttataaaaat aatcacctcc gttcaccagt ccagatccca taaaaataat 7231 
tgctttctat ttaactgaaa tttaaagatt tttaaattaa ttaatgattg ttataaaaaa 7291 
tatcttgtat gtgatccaga tcacatctat catttagtta tcgatcgtta agtaattgct 7351 
tgcgacgtca ttcatctgca taaggccact attatgaaaa acgtaaaaac cctcatcgct 7411 
gcggcgattt "aagctccat gtcatttgcc agctttgcgg ctgtcgaagt tcagtcaacg 7471 
ccagaaggcc aacaaaaagt cggtacaatc agtgctaacg cggggacaaa tctgggatcg 7531 
ctggaagagc agctggcgca aaaagcggat gagatgggcg caaaatcttt ccgtattact 7591 
tctgtaaccg gtccgaatac cctccatgga acagcagtaa tttataaata agcattaacc 7651 
ctcattaatg cctgctactg ctgatttttt ccccgcgaca tgccgtgtcg cggggatttt 7711 
tttatccggg ctttacagcg tttgtgggct cacttgatga cggcggacat ccaccggcat 7771 
cccggaacgg acatccatca catgttgcat cacttcagcg tcagtttgtg ctgcatcttt 7831 
aaatgattgc attgcgctat tcagcgtaat tggcagcagc tgcggatcgt catcaatctt 7891 
ctctgacagc ggctgatgta cttcaaccag acgcgcaccg tttggttcgg cagagacttt 7951 
tatcggagtg ttgatgatat tcactttggt gcctggggtg acctggctaa agagtgtttt 8011 
gatatcgtca tcccgcagac gaatacagcc agaacttacc cgcatgccaa tgccgaaatc 8071 
ggcgttcgta ccatgaagca aataaacgcc gccataggcc gccagacgaa tcgcatgatg 8131 
gcccattggg ttatccagtc cagccggcac taccgcaggc aactcaattc cctgtgcttt 8191 
ataacgggcg cggatgtttg ccgttggcgt ccaggttggg tttgcacgtt tgtctgaaac 8251 
ggtggtcacc attgtcggtg tcagcgtgtc accacctaac tgaccaatac ctattggata 8311 
cacggttacc gaatttttac ccggcgggta gtaatagaga cgcagctccg caatgttgat 8371 
cacaatgcct tcgcgcggcg catctggaag tagggtttgc aacgggatcg ttaacacgct 8431 
gcccgcgcgc ggtacgtaag gatcaacgcc ggggttagcc tgtaacagag cgagaaagcc 8491 
gacgttgtat tttttggcga tggcttccag agaaccaccg tcattttcca ccacatgaaa 8551 
tttgttttcg ccaaccagac gactgcccgc tggcggcagc ggccaggtgt tggcttttgc 8611 
cggtagcgcc agcgccacgg cagcggcgaa cgtaaaaaac gttagccagc gagaaaaacg 8671 
cgttttgatc atcaccaaaa atccataata aatataaggt tattgtaata aacagataag 8731 
cctgaattat ggatggtgac agtgtcggat agtgcaggga agtgcaaaga atttgtaaat 87 91 
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gtggtttcaa 
gcgaagccct 
cgcacttttt 
agcggggcgt 
ggaacataca 
cccgcttcca 
ggctgaccaa 
cgagaatcct 
gccagattac 
ccacggtcgc 
agcagttcac 
tcgaaagtct 
gccaggtctg 
tcagttttta 
agccagagcg 
cgcgccagcg 
agcaaggtat 
ggctgccagt 
tct ggatcgc 
get ttatcgg 
gtgcgctggc 
agacgataag 
tat tegcegt 
egtaatgeat 
aaactgtgtg 
tgeategteg 
gaaaaactgt 
aactggctga 
accggaccgg 



aegggaaget 
etttggegge 
ccgccgcttt 
tttcttccgc 
gtttggcgtc 
gcgtggtcat 
tatgeagtte 
gacgacgacg 
gcaccgtatc 
tggcttcatc 
ccagcgcttc 
cgaggaactt 
gcagtttctg 
gctgcacccg 
attgtggtgg 
tgtcagcctg 
tggcagggaa 
actcgatccc 
gcttcacttc 
teggaaatte 
tgtcgacgtc 
gcagctcact 
gctccatcac 
ctcgtgacag 
ggcaaacgcg 
gtagctggta 
cgtagggaag 
tttcatcatg 
cgtgacgttc 



gtegcagaac 
gcgttgcgcg 
ctgccgcgcg 
gccacctgcg 
gttggcatag 
teeggcataa 
cgcaaggtta 
ggcaacgcgt 
gacaaaacca 
aagaegcata 
acggcgacct 
acgcagcgca 
gaaacctaaa 
gggccagttt 
caacageggg 
gaaacgttcg 
ataactgaac 
ggcaggtaat 
gaaggtatcg 
gtgegeggge 
aaacacccgc 
ccccatcggg 
ctggtcaaca 
gcgctgacct 
ctgeataage 
aagggtggaa 
agtttcccag 
caaaegcaga 
ggcaatttcc 



aactgatact 
tagatatcca 
cgtgaccacg 
taacggctaa 
gtgagcatca 
cgaccgacgc 
eggatcagtg 
tcaccgagca 
tgttcggcag 
atgcgttgcg 
tcactttcta 
tccagcggcg 
ttggcattcg 
ttcagctctg 
egcateggat 
gcactggttt 
ageggeggea 
gtgectttae 
cgccactggc 
agcagattga 
aggctgtcga 
aagagatcca 
tggegataac 
tttttcatca 
gtattcaccg 
aggegegagg 
tccgccagat 
geattttgea 
gctaccagcg 



gctcacgatc 
gcaattccgc 
catcgccgcc 
teagatgeag 
gatactcgcc 
cgtgctccag 
tateggggtt 
gategcttte 
cgccaatcat 
gagcaatttt 
ccgagaacac 
ctttttgttg 
eggcttttgt 
agaagagctc 
cgacgccgcg 
ccagatcgcc 
gtggttcgct 
teacttgetg 
tgcggaacag 
tcgcttctac 
tttcatcatc 
gcaacgcgcc 
cggcgctgtc 
ccagcgcatg 
gaacaatcag 
agataatgtc 
tcatcaccat 
tatctggtgc 
ttgeacagge 



gtgtttaaac 
cgccacatca 
aagtttatgc 
tgacgacacc 
agtaatgeca 
atggaccacc 
gatggtgcgg 
gcaaatcagc 
cagataaege 
aattcgtgcg 
caccggaccg 
tgcctgaacg 
eggtaaatgt 
gtccacccgc 
attctcaaaa 
agtattcacg 
gaagaacaat 
gtaaatatgt 
ttcaattgee 
ttcctccagc 
aaagaaatca 
gcgcgtggcg 
cagttgggtt 
accgtggaga 
tacgccacgc 
ctgatgaggc 
ttgatcggta 
aatgagtacc 
tgcgccggtt 



10531 
10591 
10651 
10711 
10771 
10831 
10891 
10951 
11011 
11071 
11131 
11191 
11251 
11311 
11371 
11431 
11491 
11551 
11611 
11671 
11731 
11791 
11851 
11911 
11971 
12031 
12091 
12151 
12211 
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aactcgccca gcagacgctg ctcacccgct ttgacgggca gcgtataacg atattgttca 12271 
ggcataacgg ttgtcagatt ctcgttagga tatgcctcaa catatggggg catatctctg 12331 
ataagcaatg ctgttcatta tccgtaatcg acatggt 12368 



<210> 84 
<211> 434 
<212> PRT 

<213> Escherichia coli 
<400> 84 

Leu Thr Thr Pro Leu Lys Lys lie Val He Val Gly Gly Gly Ala Gly 
15 10 15 

Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 
20 25 30 

Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 
35 40 45 

Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 55 60 

Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 

Leu Gly Ser Val He Asp He Asp Arg Glu Ala Lys Thr He Thr He 
85 90 95 

Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 
100 105 110 

He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 
115 120 125 

Phe Asn Thr Pro Gly Val Lys Glu Asn Cys He Phe Leu Asp Asn Pro 
130 135 140 

His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 

Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He Ala He Val 
165 170 175 

Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 
180 185 190 

Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Glu Ala 
195 200 205 

Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 



Pro Pro Arg He Ser Ala Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
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225 230 235 240 

Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 
245 250 255 

Leu His Thr Lys Asp Gly Glu Tyr He Glu Ala Asp Leu Met Val Trp 
260 265 270 

Ala Ala Gly He Lys Ala Pro Asp Phe Leu Lys Asp He Gly Gly Leu 
275 ' 280 285 

Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Pro 
305 310 315 320 

Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 
325 330 335 

Met Ala Thr Cys Ala Met Asn Asn He Leu Ala Gin Met Asn Gly Lys 
340 345 350 

Pro Leu Lys Asn Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 375 380 

Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 
405 410 415 

Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 
420 425 430 

Leu His 



<210> 85 
<211> 11045 
<212> DNA 

<213> Escherichia coli 
<400> 85 

gaaatttgtg ttagttcaat aaaaacaatc agatgagact aatcatctct tcagcattag 60 
cgttatgaat gagtaatata aatcgataat accgccgctg ggatatcgcg tattttcacc 120 
cattgacaat gtttttggcg gtggcatgat gcgcatgaaa tttgaacttc ctcacggttt 180 
taattcatgt ccacgtatac ccagcctgtc atgcttttgc tgtctggcct gcttttgttg 240 
actctggcga ttgcggtgtt aaatacactc gtgccgcttt ggctcgccca ggaacacatg 300 
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tccacatggc 


aggtaggegt 


tgtcagctca 


tcctatttta 


ccggcaacct 


tgteggtaca 


360 


ttgctgacag 


ggtatgtcat 


taagegcatt 


ggctttaacc 


gcagctatta 


tctggcctcc 


420 


ttcatttttg 


ccgctggctg 


tgccggcctt 


ggcctgatga 


ttggattctg 


gagctggttg 


480 


gcttggcgtt 


ttgtcgcggg 


cgtcggctgt 


gecatgattt 


gggtggttgt 


tgagagcgcg 


540 


ctgatgtgca 


gtgggacgtc 


aegtaacegt 


gggcgtttgc 


ttgctgcgta 


tatgatggtt 


600 


tatt acgtgg 


gaacgttttt 


aggecagtta 


ctggtcagca 


aagtttcaac 


cgagctgatg 


660 


tccgtattgc 


cgtgggttac 


aggtttgacg 


ttggcaggga 


tcttaccgct 


gttgtttacg 


720 


cgtgtgctga 


atcagcaggc 


tgaaaaccat 


gattcgacgt 


caattaegtc 


aatgctaaaa 


780 


ctccgtcagg 


cgcggcttgg 


cgtgaatggc 


tgeattatet 


caggaatcgt 


tctgggatct 


840 


ctatatggcc 


tgatgecget 


gtacctcaat 


cacaaagggg 


tgagcaatgc 


cagcattggt 


900 


ttct ggatgg 


cggtactggt 


cagtgcgggt 


atccttggac 


aatggccgat 


tggacgtctg 


960 


gcggataagt 


ttggtcgact 


gctggtgttg 


cgtgttcagg 


tctttgtcgt 


cattctcggc 


1020 


agtatcgcga 


tgettageca 


ggcggcgatg 


gccccagcgt 


tattcatcct 


cggtgccgct 


1080 


ggct ttacgc 


tatatceggt 


ggcgatggca 


tgggcttgcg 


agaaagttga 


acatcatcaa 


1140 


ctggtggcga 


tgaaccaggc 


cttactgttg 


agctatactg 


tgggaagtct 


gcttggcccg 


1200 


teat ttaccg 


etatgetaat 


gcagaatttc 


tccgataatt 


tattgtttat 


catgatcgcc 


1260 


agegtategt 


ttatctattt 


getgatgetg 


ctgcgcaacg 


ccggtcatac 


gccgaaaccc 


1320 


gttgctcacg 


tgtaaatgaa 


ttcaagcaga 


gtgtgaactt 


actgtttcac 


actctgettt 


1380 


tttgtttctt 


ctatctgact 


tgetttatte 


caaattttat 


tcgtttaaaa 


ataaaatgtg 


1440 


cagcaggtta 


taattttgea 


tttegctatt 


tccgcacttc 


ttatttgccg 


cgcataatcc 


1500 


ctegttttae 


cgatgcccct 


ttaattttgg 


cgaaggattt 


gtctatggct 


gggaatgttc 


1560 


aggaaaaaca 


gttgcgatgg 


tacaacattg 


cgctgatgtc 


ttttatcact 


gtctggggtt 


1620 


ttggcaacgt 


tgttaataac 


tatgccaacc 


aggggctggt 


ggttgttttt 


tcatgggtgt 


1680 


ttatctttgc 


actctatttc 


acaccttatg 


cgctaattgt 


tggtcagtta 


ggctcgacct 


1740 


tcaaagatgg 


gaagggcggg 


gtcagtacct 


ggattaaaca 


cacgatggga 


cccggactgg 


1800 


cttatctcgc 


cgcgtggacc 


tactgggtgg 


tgeatattec 


ctatctggca 


caaaaacccc 


1860 


aggcaattct 


gattgegetc 


ggttgggcga 


tgaaaggega 


eggttegcta 


atcaaagaat 


1920 


attcagtcgt 


agcgttacag 


gggttaacgc 


tggtgctgtt 


tatcttcttt 


atgtgggttg 


1980 


cttcacgcgg 


tatgaaatcg 


ctgaaaatcg 


tcggttctgt 


ggcagggatt 


gctatgtttg 


2040 
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ttatgtcact cctgtatgtg gcgatggcgg taaccgcgcc tgcaattact gaagtgcata 2100 
ttgcgaccac aaacattacc tgggaaacgt tcattcctca tatcgacttt acctacatta 2160 
ccactatttc aatgctggtt ttcgcggttg gcggagcaga gaagatttct ccttacgtta 2220 
atcaaacgcg caacccagga aaagaatttc caaaagggat gttatgcctg gcggtgatgg 2280 
ttgcggtttg tgccattctg ggctcgctgg cgatggggat gatgtttgat tcgcgtaata 2340 
tcccggatga cttaatgacc aacggtcagt attacgcctt tcagaagctg ggcgagtatt 2400 
acaacatggg taatacttta atggtgattt acgccattgc gaataccctg ggacaagtag 2460 
cggcgctggt attctcgatt gatgccccgc ttaaagtgct attaggtgat gctgacagca 2520 
aatatattcc agccagttta tgtcgtacca acgcttctgg tacgcccgtt aatggctatt 2580 
ttctgaccct ggtactggtg gcgattctga ttatgctgcc gactctcggc attggtgata 2640 
tgaacaatct ctataaatgg ctgttgaacc ttaattcggt agtgatgccg ctgcgttatt 2700 
tatgggtatt tgttgcattt attgcagtcg ttcgcttggc gcagaaatat aaaccagaat 2760 
atgtctttat tcgtaataag cctctggcaa tgaccgtcgg gatttggtgt tttgccttta 2820 
ccgcctttgc ctgtttgacg gggatcttcc cgaaaatgga agccttcact gcagagtgga 2880 
ccttccagtt ggcgctgaat gttgcaacgc cgtttgtgct ggtaggatta ggactgatat 2940 
tcccgctgct ggcgcgtaaa gcgaatagta aataattatt gtggtcggtg acgctgactc 3000 
tggcagatct gacccgtttt tacataatcg agaaatgcgc gcaagccgca ggacatatac 3060 
tggcggtttg gataatagat ctggaagcct ggacgctctg tgctccagtc ttccagtaca 3120 
cattctaaac gaccagtatc aaggtactcc ttgatctgtt catagagcag atacccgata 3180 
ccagcaccca tcaaaacggc ctccagttca gcatcaacat catccagaat gatatttcct 3240 
gcgacagcaa tttccagctc ctttgcaaat tgccagtgga aaggtttgcc gctgggataa 3300 
cgaaaaacaa cacattgatg attaagcaga tcatgaggat ggcggggttt gccatatctt 3360 
gcaaagtact ctggcgttgc tgctacacat aatttcactg gcgggccgat cgccacgctg 3420 
atcatatctt tttcgacgat gcaactaagt cgaacgccag cgtcaaagcc ctgttggacg 3480 
atatcgacaa gagagtcgtc agttgtgagc tcgactttaa tatcaggata ttcacgtgtg 3540 
aaaccaacca gtaaagacat taaaaatata cgtgcagcta cccgggcggc attgattttg 3600 
agcgttcctg tcggtgtcag acgaaaatca ttcatctcat ctaacatgat ctgaatttcg 3660 
tcgaaagctg ggcgcaatcg ttcatagaga ttagaacccg cttccgttaa cgatacgctt 3720 



» 'hi 
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cgggttgtcc 


gattgaataa 


gcgaatttta 


agacgttgtt 


ccagtgtttt 


aatactatgg 


3780 


ctaatggcgg 


acgaggataa 


gcctaactca 


tcgcccgctg 


cacgaaagct 


ttgattacgg 


3840 


gccacggcaa 


agaaagtggc 


aaagtcagac 


atattcatcc 


gcattagtga 


aaatccttca 


3900 


ttaactcatc 


ctgaatcatc 


acgtttacag 


gattatgccg 


cctgcgtaaa 


gtgcgctcca 


3960 


gaacttaacg 


tggaggtaaa 


attatgcagt 


ctgaacgtat 


ttatttggta 


tgggcccatc 


4020 


ctcgtcatga 


ttcattgacc 


gcacatattg 


ctgatgcgat 


ccatcagcgg 


gcaatggagc 


4080 


ggaaaataca 


ggtgacggaa 


ctcgatttat 


atcggcgtaa 


tttcaaccca 


gtgatgacgc 


4140 


cggaagatga 


accagactgg 


aagaatatgg 


ataaacgtta 


ttctccagag 


gttcatcagc 


4200 


tttattcaga 


gctgcttgaa 


catgacacgt 


tagtggtggt 


ttttcctctc 


tggtggtaca 


4260 


gcttcccggc 


aatgctaaaa 


ggatatattg 


acagagtatg 


gaataatggg 


ctggcttatg 


4320 


gagatgggca 


caaattacca 


ttcaataaag 


ttcgttgggt 


ggcgctggtt 


ggaggagaca 


4380 


aagaatcatt 


tgtccagatg 


ggctgggaaa 


aaaatataag 


cgattattta 


aaaaatatgt 


4440 


gcagttatct 


tggtattgaa 


gatgccgatg 


tcactttctt 


gtgtaataca 


gtggtattcg 


4500 


atggggaaga 


acttcacgcg 


agctattatc 


agtcgttatt 


atctcaggta 


cgggatatgg 


4560 


tagatgcact 


a~aagatgtg 


ttaaaaacgc 


tgtagcagaa 


tgaagcgcgg 


aataaaaaag 


4620 


cggcaactca 


a taaagttgc 


cgctttacgg 


ggaaattaga 


acattacctt 


atgaccgtac 


4680 


tgctcaagaa 


tgcctttcac 


gcgttccatg 


gtctctttct 


tcggtggttt 


aacaccgtcg 


4740 


agtttgtact 


cttcacccat 


tgccacccat 


ttgtgtttgc 


ccagctcgtg 


gtaggggaga 


4800 


agctcgattt 


tctcaacgtt 


gcccatatca 


cgggtaaatt 


caccgaggcg 


atgcgctgaa 


4860 


tcgtcatcgt 


cagaccagcc 


tgggacaaca 


acgtagcgga 


tccacacctt 


cacatttttg 


4920 


ttcgccagat 


atttagcgaa 


ctccagcgtg 


cggtggttgg 


aaactccaac 


cagattttgg 


4980 


tggatctcgt 


cgttcatctg 


tttgagatcg 


agcattacca 


ggtcggttac 


ttccagcagt 


5040 


tcatcaatca 


ccggatcgta 


acgacgaaca 


aaaccgttgg 


tgtccagaca 


ggtatgaatg 


5100 


ccttcttttt 


tgcaggcgcg 


gaaccagtca 


cgaacaaact 


cagcttgcag 


gattgcttca 


5160 


ccgccggatg 


cggtaacgcc 


gccgccggaa 


gcgttcataa 


agtggcgata 


ggtcaccact 


5220 


tccttcatca 


aatcttcaac 


ggtaacttct 


ttaccgccat 


gcgtgtccca 


ggtgtcgcgg 


5280 


ttatgacaat 


acaggcagcg 


catcaggcag 


ccctggaaaa 


aggtgataaa 


gcgaatacct 


5340 


gggccgtcta 


cggttccaca 


ggattcaaag 


gagtgaatgc 


gaccaataac 


tgacattgcg 


5400 


gtgtttctcc 


agatgtggcc 


catctgaggc 


cgtgttggtg 


cgcagctcga 


aggctacgtc 


5460 



fll 
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gagtctgttt tggcagtcac cttaaagtat 
aaaaaggccc cactttcgtg gagcctttat 
aatctaatta catagattga gtgaaggtac 
tcagcgagtt gaaacgtact gcgtagccag 
ccgggttttc catcgcgtcg agcagcattt 
gaccaccttc gatggatgct tcgtggtgga 
tcttacgaac ttcgtcgtct ttacccagtg 
taccatcttt agcgtaagca aacggcagtt 
ctttctggtc acgaccgtgc atcgggttag 
gaccgtctgg ggtgttaccc gttttcttac 
cagactgagt cgggatagcg tcacggtagg 
gttctaccag gtcaacagcc aggtcatcta 
attcgccttc gatttcgaag tcgatagcca 
tcgcatattt gattgcagac agggagtcag 
ccatggtgcg gataacgtca cggtcgtgca 
tgtcgtgcat gtagtggatg atgttcagtg 
tgaagtgatc catgcgctcc atcacttcat 
cagacttcgg accaacctgc attttcagtt 
gcatggtttt cgccaggttt gcacgcgcac 
tcgggcttac gcagcaagca atagcgtagt 
catcgttctc atactgcaga gaagaggtgt 
agttcagcgg cagtttttca gaccacagaa 
tggtgtacag ggtgttcagg aaacggaagc 
ggcccatacc accgatagat tcggttgccc 
attccggagt acgcaggaag cgaaccatac 
cctgcgcttc ttgttcggtg atcttgccag 
ggaaggtgga ggtacgaccg aaggacattg 
ggtagccgaa gtaagtccac tggatagctt 



agatagctga caaaaaaggc tctcgcgcta 5520 
tgtacgcttt ttactgtacg atttcagtca 5580 
gagtaataac gtcctgctgc tgttctttag 5640 
atacacggat ggtcagctgc ggatattttt 5700 
cacggttcat cacgttaacg ttcaggtgct 5760 
agtaaccatc catcagacca gccaggttgg 5820 
cgttcggaac gatagagaag gtgtaggaga 5880 
tagcaacgga agtcagagag gctactgcac 5940 
cacccggtcc gaacggcgcg ccagcacgac 6000 
catacacaac gttagaagtg atggtcagaa 6060 
tgtgcagttt ctgaattttc ttcatgaaac 6120 
cacgcggatc attgttacca aactgcgggt 6180 
gaccgtcttc gtcacgaatc ggtttaactt 6240 
cagcaacgga cagaccagcg ataccacacg 6300 
gcgccatcag agaggcttcg tagctgtact 6360 
cagtgatgta ctgtttagcc agccagtcca 6420 
catagttcag gacatcgcct ttgatcggtt 6480 
tttcgtcaac gccgccgttg attgcgtaca 6540 
cgaagaactg catttgttta ccaacgatca 6600 
catcgttgtt gaagtccgga cgcatcaggt 6660 
cgatggacac tttagcggcg aatttcttga 6720 
tggtcatgtt cggttccgga gacggaccca 6780 
tgtttttggt aaccagggta cgaccgtcga 6840 
agatcgggtc gccagagaac agttcatcgt 6900 
gcagtttcat gaccaggtgg tcaaccattt 6960 
ctttcaggtc acgttcgatg tacacatcca 7020 
cagcaccgtt ctgagactta acagcagcca 7080 
cctgagcgtt ggtagccgga ccagagatgt 7140 
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cgtagccgta 


t ttcgcagcc 


atttctttca 


tctgacccag 


agcgcggtgc 


tgttcagcga 


7200 




tttcttcgcg 


cagacggata 


gtctgttcca 


ggtttacgcc 


gttttccaga 


tcagcctgca 


7260 




gagaagtgaa 


ctgtgccagt 


ttgtctttca 


tcaggtagtc 


gataccgtac 


agcgcaacgc 


7320 




gacggtagtc 


accgatgata 


cggccacggc 


catatgcatc 


tggcagaccg 


gtcagaacac 


7380 




cagatttacg 


gcaacgcagg 


atgtccggag 


tgtaaacgtc 


gaacacgccc 


tggttgtgag 


7440 




ttttacggta 


ttcagtgaag 


atttttttga 


tcatcggatc 


cagttcgcgg 


ttgtacgctt 


7500 




tgcaggaacc 


ttcgatcatt 


ttgataccac 


cgaacgggat 


aagagcacgt 


ttcagcggag 


7560 




cttcagtctg 


cagaccaacg 


attttctcaa 


gctgcttgtt 


gatgtagcca 


gcgtcgtgag 


7620 




aggtgatggt 


ggaagcaaca 


gcggtgtcaa 


agtcaactgg 


cgcgtgagtg 


cggttttcca 


7680 




gtttaacgcc 


ttccattact 


ttgtcccaca 


gggtggtggt 


cgcttcagta 


gcgccagcca 


7740 




ggaaggactc 


gtcaccctcg 


tacggagtgt 


agtttttctg 


aatgaagtca 


cggacgttta 


7800 


"e 


cttcattctg 


ccagtcacct 


ttggtaaaac 


cttcccaggc 


tgtggctaac 


ttttcattaa 


7860 


5^ 


gctcggacat 


gtaacaccta 


ccttcttaag 


tggatttttt 


atttactgcg 


tacttcgaca 


7920 




accattaatg 


gtggtcgttt 


tcacgcaggt 


aaatgaccca 


gtatgtcaac 


ccaaccaaca 


7980 




aaccaccacc 


gataatgttg 


ccgatcgtaa 


ccggaatcag 


gttatcagtg 


atgaaattca 


8040 


■;: . s 


tcacggtcag 


gtgagaaaaa 


ttttccggtg 


cagaaccgac 


tgcggtccaa 


aattccgggg 


8100 




atgcgaagtc 


gcggattaca 


atacccatcg 


ggatcataaa 


catgtttgcg 


atactgtgct 


8160 


I ^ 


caaaaccgct 


ggcaacaaac 


atcgcgaccg 


gcagcaccat 


aatgaacgct 


ttgtccatca 


8220 




ggctgcggcc 


agaataactc 


atccatactg 


ccagacatac 


catcaggttt 


gccaggatac 


8280 




caagacagac 


ggcctcaata 


aaagtatggt 


gcactttgtg 


gtcggcggtt 


tgtaggacgt 


8340 




ttagtcccca 


ttgaccattt 


gcggtcatat 


actcgccgga 


aagccacatt 


aaaagtacaa 


8400 




acagcagtgc 


gccgaccagg 


ttgccaaaat 


agacatttag 


ccagtttttc 


gccaactgac 


8460 




cccaggtgat 


qcgcccactc 


gccttagcaa 


caacaatcaa 


cacggtggaa 


gtaaagagat 


8520 




cggctccgca 


gacaacacaa 


agaatcagcc 


ccagagagaa 


gcaaatgccg 


ccaaccagtt 


8580 




ttgccatgcc 


gaagggcatt 


gtgcctgtgc 


cagtggttgc 


tgtgatatag 


aagacgaatg 


8640 




cgattgagat 


gaaaacaccg 


gcggtaatcg 


ccagatagaa 


agtcttaagc 


ggatgtttcg 


8700 




ttgctttata 


gacacccgcc 


tcttcggcca 


ctttggccat 


tgcagcagga 


agtaaaagat 


8760 




caaaagggtt 


gtcagctttc 


acactaactc 


tctctttatt 


aagtcggcga 


cgagatacta 


8820 




acaaagcatt 


atagatgaga 


aattgatata 


gatcatatct 


cgcctggctt 


ataggcccgt 


8880 
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aactcgcatg gtttttatgc aaatacggag 
ttttaaaaat taacaaatga gttgaatttt 
aaagggagca tcaggcgaat aaagtaacaa 
cgatatttaa ccttataatt acaattattt 
ttaaaaaaac gccccgtaat ataactcaga 
tttgatttta ttttgcccag aatgctgctt 
acaacgactg atgtgcagca aacgcgtgca 
acgccgcttc gccgctcatt gccgcactgg 
gaacaaacgc attcagatat tgcagcggct 
acgtttgcag gcagcgataa tagttggcgc 
ccatcgtcca ttcggtccag accagagcct 
tggcttttaa ttcaccgata cgcagggtgt 
ccaacagctc acgcacgcgg gtaaagtcat 
ggttcaggta atcttctttt tcccactcgc 
aatggctgcc catactgtta ttcgcgagcc 
tgccaggcac gataatacgg caagcataaa 
cttctttatc ttctttgttg aagatagcca 
cggagaaatt ccagtccaca aacggataat 
ttaaaccgct ggaatcgata aagtgcgttt 
catcgaaggt tggcggagta aacacatcca 
cggtcacggt acgttccagt gctacgccaa 
aggtaccgtt agcaggattg aacagtacca 
aaccgtcata agcgaagatt gggaaaccct 
ctgctgggta acgcgccagc acgtctgccg 
taatgcggtt "ttcacgtag cgttcgaaaa 
tgcgggtatt acctgcggac ataccgttgg 
gaatataaac ggtctgattg tcggactgac 
cttcgttacc ggattgtagg tcaatcagca 



taaatatttg attatccaaa taaaaataaa 8940 
ttccgcatcc tccgctaaaa cagttaatta 9000 
tatcgatcgt atttattaaa tacaaattac 9060 
tattaatgca aatatatgta aagcggggca 9120 
ctaatcatta agcctacatt gcgtaggcta 9180 
tggcgcgctg cagcttttcg taggccttca 9240 
gatcgctatc taccggttgc aggccgtaaa 9300 
cggcttctac ggcatctgcg ccgtacatgc 9360 
ggcgatcttc ttcctgtgcc agtaataaca 9420 
gttccggact aaatactgat gagttaaact 9480 
gttccagatc gccaccagcc agcgccagca 9540 
accaaccgtt atccgacccg gtcgccagac 9600 
caaaaccttc ttcatccagt tgctcgatga 9660 
tgcctggtag cgaaagaatc gtttcacgta 9720 
acagatcttc agccggataa atatcggaca 9780 
cgcccagatg ctcgtaatcg gcaatataaa 9840 
tcagtgtggc gaactcttct tccgtggtgc 9900 
cggcatcctg cttgaacagg tcccaggaga 9960 
cgaggttggt atgttcagcg acttcttcat 10020 
aatctttcag gccacgacct tgcagcagct 10080 
aatcaggatg cgcaccgaaa gaggcaaagc 10140 
cgcaaatcac cggatactgg ccgccaagcg 10200 
ccgcttccag cgtttcgatg gcttcaacta 10260 
ggatctctgg caggctgatg ctttcagcaa 10320 
cttcagacaa tccctgaacg cgtgcttcgt 10380 
agacgtacag gttaccaatg atattcatcg 10440 
gcgtaaacgg caggccgcaa ataccacgat 10500 
tgctgccggt cagttcattc tccggatcat 10560 
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aaaacgcgcg cagacggtca tcgagcagcc cttctggcac atcgtcattt tcggtcagtg 10620 
ggaaccattt ttcgttggga taatgcacga acggaccgtt ggcgatggtt tcgcccagcc 10680 
agaagtccgc aaaaaagtag ttggttgaga gacgctcgaa atattcaccg agtgcagaag 10740 
ccagcgccgc tttcttggtt gcgcctttac cgttggtaaa acacagtgcg cactctttgt 10800 
cgcgaatatg tacagaccag acgttaggca cgggattcag ccaggaggcc tcttcaatct 10860 
gaaagccgag gzctgaaagt ttttgctgga agcgagcgat ggaatcttcc agagcggcat 10920 
ctttgccggg gataaatgtt tgcgtcatga aaatcacttt agtcgtacgg aaagcgcgca 10980 
ataatacggg ttttatctca aaggcgctat caccgccgcc atgccgatga actgttgact 11040 

. . 11045 
atgct 



<210> 86 
<211> 760 
<212> PRT 

<213> Escherichia coli 
<400> 86 

Met Ser Glu Leu Asn Glu Lys Leu Ala Thr Ala Trp Glu Gly Phe Thr 
15 10 15 

Lys Gly Asp Trp Gin Asn Glu Val Asn Val Arg Asp Phe He Gin Lys 
20 25 30 

Asn Tyr Thr Pro Tyr Glu Gly Asp Glu Ser Phe Leu Ala Gly Ala Thr 
35 40 45 

Glu Ala Thr Thr Thr Leu Trp Asp Lys Val Met Glu Gly Val Lys Leu 
50 55 60 

Glu Asn Arg Thr His Ala Pro Val Asp Phe Asp Thr Ala Val Ala Ser 
65 70 75 80 

Thr He Thr Ser His Asp Ala Gly Tyr He Asn Lys Gin Leu Glu Lys 
85 90 95 

He Val Gly Leu Gin Thr Glu Ala Pro Leu Lys Arg Ala Leu He Pro 
100 105 HO 

Phe Gly Gly He Lys Met He Glu Gly Ser Cys Lys Ala Tyr Asn Arg 
115 120 125 

Glu Leu Asp Pro Met He Lys Lys He Phe Thr Glu Tyr Arg Lys Thr 
130 135 140 

His Asn Gin Gly Val Phe Asp Val Tyr Thr Pro Asp He Leu Arg Cys 
145 150 155 160 

Arg Lys Ser Gly Val Leu Thr Gly Leu Pro Asp Ala Tyr Gly Arg Gly 
165 170 175 
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Arg lie lie Gly Asp Tyr Arg Arg Val Ala Leu Tyr Gly lie Asp Tyr 
L80 185 190 

Leu Met Lys Asp Lys Leu Ala Gin Phe Thr Ser Leu Gin Ala Asp Leu 
195 200 205 

Glu Asn Gly Val Asn Leu Glu Gin Thr lie Arg Leu Arg Glu Glu lie 
210 215 220 

Ala Glu Gin His Arg Ala Leu Gly Gin Met Lys Glu Met Ala Ala Lys 
225 230 235 240 

Tyr Gly Tyr Asp He Ser Gly Pro Ala Thr Asn Ala Gin Glu Ala He 
245 250 255 

Gin Trp Thr Tyr Phe Gly Tyr Leu Ala Ala Val Lys Ser Gin Asn Gly 
260 265 270 

Ala Ala Met Ser Phe Gly Arg Thr Ser Thr Phe Leu Asp Val Tyr He 
275 280 285 

Glu Arg Asp Leu Lys Ala Gly Lys He Thr Glu Gin Glu Ala Gin Glu 
290 295 300 

Met Val Asp His Leu Val Met Lys Leu Arg Met Val Arg Phe Leu Arg 
305 310 315 320 

Thr Pro Glu Tyr Asp Glu Leu Phe Ser Gly Asp Pro He Trp Ala Thr 
325 330 335 

Glu Ser He Gly Gly Met Gly Leu Asp Gly Arg Thr Leu Val Thr Lys 
340 345 350 

Asn Ser Phe Arg Phe Leu Asn Thr Leu Tyr Thr Met Gly Pro Ser Pro 
355 360 365 

Glu Pro Asn Met Thr He Leu Trp Ser Glu Lys Leu Pro Leu Asn Phe 
370 375 380 

Lys Lys Phe Ala Ala Lys Val Ser He Asp Thr Ser Ser Leu Gin Tyr 
385 390 395 400 

Glu Asn Asp Asp Leu Met Arg Pro Asp Phe Asn Asn Asp Asp Tyr Ala 
405 410 415 

He Ala Cys Cys Val Ser Pro Met He Val Gly Lys Gin Met Gin Phe 
420 425 430 



Phe Gly Ala Arg Ala Asn Leu Ala Lys Thr Met Leu Tyr Ala He Asn 
435 440 445 

Gly Gly Val Asp Glu Lys Leu Lys Met Gin Val Gly Pro Lys Ser Glu 
450 455 460 

Pro He Lys Gly Asp Val Leu Asn Tyr Asp Glu Val Met Glu Arg Met 

465 470 475 480 



in 
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Asp His Phe Met Asp Trp Leu Ala Lys Gin Tyr lie Thr Ala Leu Asn 
485 490 495 

lie lie His Tyr Met His Asp Lys Tyr Ser Tyr Glu Ala Ser Leu Met 
500 505 510 

Ala Leu His Asp Arg Asp Val lie Arg Thr Met Ala Cys Gly lie Ala 
515 520 525 

Gly Leu Ser Val Ala Ala Asp Ser Leu Ser Ala lie Lys Tyr Ala Lys 
530 535 540 

Val Lys Pro lie Arg Asp Glu Asp Gly Leu Ala lie Asp Phe Glu He 
545 550 555 560 

Glu Gly Glu Tyr Pro Gin Phe Gly Asn Asn Asp Pro Arg Val Asp Asp 
565 570 575 

Leu Ala Val Asp Leu Val Glu Arg Phe Met Lys Lys He Gin Lys Leu 
580 585 590 

His Thr Tyr Arg Asp Ala He Pro Thr Gin Ser Val Leu Thr He Thr 
595 600 605 

Ser Asn Val Val Tyr Gly Lys Lys Thr Gly Asn Thr Pro Asp Gly Arg 
610 615 620 

Arg Ala Gly Ala Pro Phe Gly Pro Gly Ala Asn Pro Met His Gly Arg 
625 630 635 640 

Asp Gin Lys Gly Ala Val Ala Ser Leu Thr Ser Val Ala Lys Leu Pro 
645 650 655 

Phe Ala Tyr Ala Lys Asp Gly He Ser Tyr Thr Phe Ser He Val Pro 
660 665 670 

Asn Ala Leu Gly Lys Asp Asp Glu Val Arg Lys Thr Asn Leu Ala Gly 
675 680 685 

Leu Met Asp Gly Tyr Phe His His Glu Ala Ser He Glu Gly Gly Gin 
690 695 700 

His Leu Asn Val Asn Val Met Asn Arg Glu Met Leu Leu Asp Ala Met 
705 710 715 720 

Glu Asn Pro Glu Lys Tyr Pro Gin Leu Thr He Arg Val Ser Gly Tyr 
725 730 735 

Ala Val Arg Phe Asn Ser Leu Thr Lys Glu Gin Gin Gin Asp Val He 
740 745 750 



Thr Arg Thr Phe Thr Gin Ser Met 
755 760 



<210> 87 



<211> 14759 
<212> DNA 

<213> Escherichia coli 



gcagcccccg 


teactgetgg 


ggttgagtca 


tgcctcttgt 


gcgccagaag 


tgcatataaa 


atggacaaat 


tegaegctaa 


tcgccgcaaa 


gccgccatcc 


tgccgacccc 


tgcgtttgca 


acactcaata 


atcttcatac 


eggagagtea 


tatattcagg 


aagaattggc 


aaaacttaac 


ataaagtcca 


tcgacccagg 


attattcgac 


acgcgcaaac 


eggtgeaact 


catttceggt 


cgcgcccgca 


gccgtggagt 


agegaagaaa 


ttccatattg 


aaggtatege 


gttaagcaat 


ggtggtgtag 


gatattatcc 


aegtagtaac 


cactggtagt 


aattgcttaa 


cgaaacaggg 


ccgcattctc 


ccagaactgt 


tcattaatct 


tcgatcctgg 


eggegatgeg 


gaaaaaatca 


tga tgcagat 


cctgctgacg 


catggtcatc 


cgcaacatta 


cggcgtgccg 


gtttteggee 


get tgcctgc 


geaaagtegt 


atgtttggtc 


gttggctgaa 


egaaggegat 


accatcagca 


gccctgggca 


tacgeegggt 


catgtcgtgt 


ctggcgatgt 


tattttcaaa 


ggeggagtag 


atcaactgat 


ttcttcaatc 


aaagataaat 


ttcegggtea 


eggaccatta 


tccacacttg 


aagacgaaat 


gcccgtctgg 


taaggcacat 


tttctggcaa 


agtgcgcttt 


gtttatgccg 


aaaatcgtgc 


aaattcaaaa 


tattgeaggg 


aggcaatgtt 


gcgtttgtca 


tcagtctcag 
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yLLyCLdyyC 


a ? n 


tat cgtt eta 


4~ -"^ H- "\ o o — \ 

LlydldCCdd 


CaaLyaaCLa 


*i 0 U 


a get atcaca 


etaaaggeca 


gy cga uggan 


O 41 u 


at t cgcaaag 


ccgcgttat c 


tatgegegea 




t t t gtgeata 


t t gat acegg 


gccagcacgg 




gcagt atgaa 


ctat cgt att 


att c egg tea 


7 9 n 
/ Z u 


ggt gtgaaca 


aacccgiLCLg 


gccycaci_yy 


7 fi n 

/ 0 u 


aacaggaagt 


t gat ga cage 


ggcctgacac 


O 4 U 


tggaccacgt 


t ggcgcagcg 


gcggaactgg 


yuu 


eggaaaaaga 


agat gagtt c 


t ggctgcaag 


you 


t ggaagagt g 


ccagccgcug 


aCy CCdy a L c 


1 (19(1 
1UZU 


t agggaat gt 


gactttacag 


gtgt tacat t 




Uuncrgacga 


t egggcaaag 


ct get gattt 


J. ± 4i U 


ggcgcag tga 


4— /-^i /-> 4- 

cl LCLcycyx. 


yycyaccaca 


i 9 n n 


tgctgccact 


gggggatgac 


gtgatattta 


1260 


gttatgaacg 


ectgeataat 


cccttcctgc 


1320 


aaaaaagece 


gcttttaatg 


ctggcctgga 


1380 


gatgeggcac 


gagegectta 


tccggcctac 


1440 


gaegegtagg 


cctgataagc 


gtagegcate 


1500 


cccgcttttc 


agegggctte 


attgttttta 


1560 
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atgcttacag 


cactgccaca 


atcgcttcgc 


acagcggagc 


catgttatct 


ggtgtcatcc 


1620 


cggccacatt 


tacgcgacca 


gaagcaaccg 


catatacgcc 


aaactcttcg 


cgcagacgca 


1680 


gcacttgttc 


ttttgtcagg 


ccactgaagg 


agaacatgcc 


gttctgtttg 


atgataaagc 


1740 


tgaagtcgcg 


gtttgcgcct 


ttttcctgca 


gcgtattgac 


gaacaactga 


cgcatacgct 


1800 


gaatacgctg 


gcgcatatca 


gtcagctctt 


gttcccaaat 


cgcacgtaac 


gcatcgttgc 


1860 


tcaggatggt 


ggcaacaaca 


gaagcgccgt 


gtgctggtgg 


gttagagtag 


ttagcgcgaa 


1920 


tcgccgcttt 


catttggctg 


aatgcgcgat 


caacggtttc 


actgtcggca 


gcaaccagag 


1980 


tacaagcgcc 


aacacgctcg 


ttgtacaggc 


caaagttttt 


agagtaggaa 


ctggcaacaa 


2040 


tcagctcttt 


atgcatagcc 


gcgaaagcgc 


gcagtccttc 


agcatcttct 


tccagaccac 


2100 


gggcaaaacc 


ctggtaagcg 


aagtcaaaca 


gcggtaacca 


gcctttctca 


acggagagtt 


2160 


gtgccagtgt 


ttgccattgt 


tccagcgtag 


ggtcgatacc 


ggttgggtta 


tggcagcagc 


2220 


catggaacag 


cactacgtcg 


ccagcctgag 


cttcattcag 


gctgttaatc 


agtgcatcga 


2280 


agtcaagagt 


gtgattttcc 


gcatcataat 


aagcgtattc 


acgaacttcc 


agacctgcag 


2340 


agttaaagac 


gctcttatgg 


ttcggccagc 


ttgggttgct 


cacccacaca 


cgcttaacgc 


2400 


tggtattttt 


"gccaggaaa 


tcggcagcca 


cgcgtagtgc 


gccagtgccc 


cccggagtct 


2460 


gtgccgtgcg 


agcacgtttg 


tcattgatca 


gggcgctacc 


tttaccaaac 


agcagttcct 


2520 


gagtgcagcg 


accaaattca 


gggatgccgt 


caatgccgag 


gtaatttttg 


gtggtttcat 


2580 


tttcgagcag 


atactgttca 


gcctttttca 


cgctggtcag 


taccggggtt 


ttgcccgtct 


2640 


catctttata 


gacaccaatc 


ccgaggttaa 


ttttgccggg 


acgttcatcg 


gcacgaaaca 


2700 


gatcggccag 


gcccagaatc 


gggtcggcag 


gagcggcggt 


aatgttctca 


aacatgacga 


2760 


ggttccatta 


tggttacaga 


agggaagtcc 


gctatcaggg 


taacgggaga 


tttacaaaat 


2820 


tccaactatt 


actgatgaaa 


acgcaggctg 


tttttgcaag 


acgtgagatt 


gctctggaag 


2880 


gtataaaaaa 


aacaggacca 


aagtcctgtt 


ttttcggcat 


ttaacaaaga 


ggtgtgctat 


2940 


tagaactggt 


aaacgatacc 


cacagcaacg 


gtgtcgtctg 


aacctacgcc 


cagtttgttg 


3000 


tcagaatcga 


tctggttgat 


gatgtagtca 


acataggtgg 


acatgttttt 


gttgaagtag 


3060 


taggttgcgc 


ccacttcaaa 


gtagttcacc 


agatcaacat 


caccgatacc 


ttctacgtct 


3120 


ttcgctttag 


atttggtgta 


agcgatggac 


ggacgcagac 


cgaaatcgaa 


ctggtattgc 


3180 


gcaactaaca 


gaacgtcttg 


cgttttgttg 


gcgaagccgc 


tggtgtttgt 


aaatttatta 


3240 


gtgatcggcg 


tagcgttacg 


ggtttcaccg 


tagttcgctg 


ccaggtagat 


gttgttcgcg 


3300 
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tcgtacttca gaccagtagc ccactgttca gcttttttac cgttgccaag aggttgagct 3360 
tcttgcaggt tggtacggtc agctgcacca taagcaccaa cgataccaaa gccttcgtat 3420 
tcgtagctga tagaaccgcc aacaccgtcg ccgttagaac ggcgtgcagt gtcacgctcg 3480 
tttttaccca ggtactgaac agcgaagttc aggccatcaa ccagaccaaa gaagttggag 3540 
ttacgatagg tagcaacgcc gccaacacga ccaacgaaga agtcatcgct gtatgcagta 3600 
tcaccaccaa attctggcag catatcggtg taacccagtg catcataaac cacaccgtag 3660 
ttacggccgt aatcgaaaga accaacgtca gcgtatttaa gacccgcgaa tgccagacgc 3720 
gttttgttac cagtttgagc gtcagcgcct tcagagttgt taccctggaa gttatattcc 3780 
cactgaccat aaccggtcag atcggaattg atttgagttt cccctttaaa accaagacgg 3840 
gcataggtca tgtcgccatt gccaccgtaa ctgttttcac cgttaccctt ggaaaaataa 3900 
tgcagaccaa cagctttacc gtacagatct actttgttgc catctttgtt atagatttct 3960 
gcagcgtttg cagtacctgc tactaacaga gcagggacga tcactgccag aatattgcgc 4020 
ttcatcatta tttattaccc tcatggtttt ttttatgaca cctgccactg ccgtcaataa 4080 
gttctgtcaa taaaaattta cggaactatt gatgagagtt tggtgtcttt atgtgtctgc 4140 
aggcatcttt ccattcaaac taacgtttcg ctaccgtgaa agtgctacaa agataaagat 4200 
ttggtttcaa aaagaaaaaa tatgtaacca aaagtaaaat ttaaggaact ttgtgaacac 4260 
cgtcatattt ccatagagac gtgatgatat ttacagcaat tttaatctat ttatatgatt 4320 
tccttatatt taaattaact aaacggaaat tttgtttctg atggaaactt tatcgacctg 4380 
gcacaaaatc -ctctttcaga catccagaat gccaaaaaat agtatgaaaa ttgtgctatt 4440 
agctaagaaa aaactaatcc gcaataagaa tgcggattag tttttgcgcg taaatgttgc 4500 
aatgtaatat tccgtaacag gatgatcgtt atggcggggt tgcaaataga ttgcttgact 4560 
taacaaacag ataacttgac agaaaagata aaaaaagagc cagcgggcgc tggctcttga 4620 
agacgctaaa ttagaagctg gcgttacgcg gagtacgtgg gaacggaatc acatcacgta 4680 
cgttttgcac gccagttacg taagcaatca gacgttcaaa accaagaccg aaacctgaat 4740 
gcggaacagt accgtagcga cgcagatcgc gataccacca gtaatcttct ttattcaggc 4800 
ccatttccag catacgctcg tccagcacgt ccagacgttc ttcacgctgg gagccaccaa 4860 
tgatctcacc gatgcccgga gccagaacgt ccatagccgc aacggtttta ccgtcttcgt 4920 
taaggcgcat atagaacgct ttaatatctt tcggatagtt tttaaccact accggtgctt 4980 
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taaagtgttc 


ttccgccaga 


taacgctcat 


gctcagaaga 


gagatcgact 


ccccagtaaa 


5040 


ccgggttttc 


aaacttcctg 


ccgcagtttt 


cgagaatggt 


cactgcgtcg 


gtataatcca 


5100 


cctgcgcaaa 


atcggcttca 


atgaagcgtt 


ccagacgtga 


aacggcatct 


ttatctacgc 


5160 


gttcagcgaa 


gaatttcatg 


tcgtcagcgc 


gttcttcgag 


aaccgctttg 


aagacatatt 


5220 


tcagcatggc 


ttcagccaga 


cccgcaatat 


cgttcaggtt 


agcaaacgcc 


acttccggct 


5280 


ccagcatcca 


gaattccgcc 


aggtgacggc 


tggtgttgga 


gttttcagca 


cggaaagtcg 


5340 


ggccgaaggt 


a taaattttg 


gacaatgcgc 


aagcgtaggt 


ttcgccgttc 


aactggccag 


5400 


atacggtcag 


gaaagactct 


ttaccaaaga 


agtctttgtc 


gaaatccact 


ttgccctgat 


5460 


cgttacgcgg 


caggttttcc 


agatccagcg 


tagaaacgcg 


gaacatttcg 


cctgcacctt 


5520 


cggtatcaga 


tgcggtaatc 


agtggcgttg 


aaacccagaa 


gaatccctgc 


tcgttaaaga 


5580 


agcgatgcag 


cgcctgcgcc 


agcgtatggc 


gaacgcgcgc 


gacggcacca 


atcaggtttg 


5640 


tgcgcggacg 


caggtgagcg 


acttcacgca 


gatactcaat 


gctgtggcgt 


tttgccgcca 


5700 


tcgggtaagt 


gtctggatct 


tcaacccaac 


cagcaacttc 


aaccttgctg 


gcctgaattt 


5760 


caaattgttg 


cccctggccc 


ggcgacgcca 


cgactttacc 


cgtcacaatg 


accgagcagc 


5820 


cggtggtcag 


acgcaggacg 


tcttcattgt 


aattgggcag 


agaattattg 


atgacagcct 


5880 


gtacaggatc 


aaagcaggaa 


ccgtcataaa 


cggcgaggaa 


ggagatgcca 


gcttttgaat 


5940 


ctcggcgggt 


acgtacccat 


ccgcgcacgg 


tgacttcgct 


gtcaacggct 


acacggccct 


6000 


ggagtacgtc 


ggctacaggc 


acaacgctca 


taatattctc 


tctgttaata 


gtcggaaaaa 


6060 


ataaacactt 


gtccacccgt 


aaatgggggg 


atacctatgt 


tacctggcat 


ctgcaatcag 


6120 


acaagcagaa 


ttcgcaaatg 


cagcgaaaga 


tttcggaatt 


aaaggtaaaa 


aaagggagcc 


6180 


gattagctcc 


ctgatgatat 


taactggctt 


ttttaatatg 


cggaaggtcg 


aacgctttgc 


6240 


gcagcgcccg 


aacaaacgct 


ttatcatggc 


agatagtttt 


gccagggctg 


tcagaaagtt 


6300 


tcgccaccgg 


tttaccgtta 


cactctacca 


acttaatgac 


aatattcagg 


ggttttacct 


6360 


gggggatatc 


gcaggtcagg 


cgagtcccaa 


taccaaaact 


taattgcacg 


cgggaagaga 


6420 


agtggcggta 


tagctcaacc 


gctttgcgta 


aatccagatt 


gtcagagaaa 


accagcgttt 


6480 


tactctgtgg 


atcaattccc 


agcttttcat 


aatgtgcaat 


ggctttttca 


ccccattcaa 


6540 


ccgggtcgcc 


agagtcatga 


cgcaggccct 


gataccgact 


agcgaactcg 


acaccgaaat 


6600 


cacgcaggaa 


agcatccata 


gtgatgcagt 


cggttaatgc 


aatgccaagt 


tggtcgggat 


6660 


actcttccag 


ccaggcagca 


agtgcagctc 


gctggctgtt 


ggctagatcc 


gggctgattt 


6720 
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gctgatgtgc ctggaaccat tcgtgtgcct 
gcgccagatc gtagttgctg gtgcccacaa 
tggtttcttg tacttcgcga gaaaaacggc 
gcgacatatc aagaccggcg gttaacgccg 
cgagggcttg cgcaacgtcg gcctgcggtg 
ccgccagcaa aggaacttcc cagaggatga 
ccagcttgcc attatcgttg gacacggtga 
accagttaag atagtcggcc ttaaagaaag 
cctgcaggcg caggtgctgc atcgcctgaa 
ccagcagatc gtcacctcgg caacgaaact 
gaaacacggc ttgctgcata tgcaacttat 
caggagaagc gaattgtgtc ataggtgcgc 
caataaacat cttcaggaac tgctggagta 
tcacaccata tgccaccttt ctggtcgatg 
gcaataaagg cgtttgtacc tgaaaagatg 
ggaatagact gaacaccaga ctctataaaa 
cacaagccaa ataccgtcac gattatcgtg 
tgacctttga cctcgacgcg caaaagacgg 
atggtgcatc agatgctccc cttcgtctca 
atattaatga tgagccgtgg accgcctgga 
atttgccgga gcgttttacg cttaagatca 
cgctggaagg gctttatcag tcaggcgatg 
tccgccatat tacgtattat ctcgaccgcc 
ttattgccga taaaatcaaa tatcccttcc 
gcgaactgga aaacggacgc cattgggtac 
acctgtttgc gctggtggca ggcgactttg 
ctggtcgcga agtagcactg gagctgtacg 
gggcgatgac ctcgctgaaa aactccatga 



gtgttcccat cggcgtgagg gaaagccgac 6780 
accaggattc ctgttgcaga cgcttaacga 6840 
gacgggtgcc aaaatccatc agatggaagc 6900 
agaagtcgac taatttgctt tccagcgtgt 6960 
agcgatagcg atgtaccatt tcactgataa 7020 
cttcacgcca cgggccgctt aaacgaatat 7080 
cttgttccgg gttaaagcgg aactcgcgta 7140 
gcagggcaga aagccactga tattcatcat 7200 
cctgttcacg aatagcatcg gcataaatac 7260 
ccgccgcgac atgcacatcg taatagtgat 7320 
aagcatctgt atccagcaac gagtgcagaa 7380 
agtagcgtcc tcgtacagga gcgtttagta 7440 
taccttgttt cgcaatttat tgaaccccga 7500 
gcattacgcg gtgtatgtta taaaaatgta 7560 
aagattctgc atagcgcgat ttacgcaaca 7 620 
gatgctaaag gttatttatg actcaacagc 7680 
cgccggatta ccagattact gatattgact 7740 
tcgttaccgc ggtcagccag gctgtccgtc 7800 
acggcgaaga cctcaaactg gtttctgttc 7860 
aagaagaaga gggcgcactg gttatcagta 7920 
ttaatgaaat aagcccggcg gcgaataccg 7980 
cgctttgcac ccagtgtgaa gccgaaggtt 8040 
cggacgtgct ggcgcgtttt accaccaaaa 8100 
tgctttccaa tggtaaccgc gttgcgcaag 8160 
agtggcagga cccgttcccg aaaccgtgct 8220 
atgtactgcg cgataccttt accacgcgtt 8280 
tcgatcgcgg caaccttgat cgcgcgccgt 8340 
aatgggatga agaacgcttt ggcctggagt 8400 
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atgacctcga catctatatg atcgtcgcgg tggatttctt caatatgggc gcaatggaga 84 60 
ataaggggct gaatatcttt aactccaaat atgtgctggc ccgcaccgac accgccaccg 8520 
acaaagatta cctcgatatt gaacgcgtta tcggccatga atatttccat aactggaccg 8580 
gtaaccgagt gacctgtcgc gactggttcc agctcagcct gaaagaaggt ttaaccgtct 8640 
tccgcgatca ggagttcagc tctgaccttg gttcccgcgc agttaaccgc atcaataatg 8700 
tacgcaccat gcgcggattg cagtttgcag aagacgccag cccgatggcg cacccgatcc 87 60 
gcccggatat ggtcattgag atgaacaact tctacaccct gaccgtttac gagaagggcg 8820 
cggaagtgat tcgcatgatc cacaccctgc ttggcgaaga aaacttccag aaagggatgc 8880 
agctttattt cgagcgtcat gatggtagtg cagcgacctg tgacgacttt gtgcaggcga 8940 
tggaagatgc gtcgaatgtc gatctctccc atttccgccg ttggtacagc cagtccggta 9000 
caccgattgt gaccgtcaaa gacgactaca atccggaaac cgagcagtac accctgacca 9060 
tcagccagcg cacgccagcc acgccggatc aggcagaaaa acagccgctg catattccgt 9120 
ttgccatcga actgtatgat aacgaaggca aagtgatccc gttgcagaaa ggcggtcatc 9180 
cggtgaattc cgtgctgaac gtcactcagg cggaacagac ctttgtcttt gataatgtct 9240 
acttccagcc ggtgcctgcg ctgctgtgcg aattctctgc gccagtgaaa ctggaatata 9300 
agtggagcga tcagcaactg accttcctga tgcgtcatgc gcgtaatgat ttctcccgct 9360 
gggatgcggc gcaaagtttg ctggcaacct acatcaagct gaacgtcgcg cgtcatcagc 9420 
aaggtcagcc gctgtctctg ccggtgcatg tggctgatgc tttccgcgcg gtactgcttg 9480 
atgagaagat tgatccagcg ctggcggcag aaatcctgac gctgccttct gtcaatgaaa 9540 
tggctgaatt gttcgatatc atcgacccga ttgctattgc cgaagtacgc gaagcactca 9600 
ctcgtactct ggcgactgaa ctggcggatg agctactggc tatttacaac gcgaattacc 9660 
agagcgagta ccgtgttgag catgaagata ttgcaaaacg cactctgcgt aatgcctgcc 9720 
tgcgtttcct cgcttttggt gaaacgcatc tggctgatgt gctggtgagc aagcagttcc 9780 
acgaagcaaa caatatgact gatgcgctgg cggcgctttc tgcggcggtt gccgcacagc 9840 
tgccttgccg tgacgcgctg atgcaggagt acgacgacaa gtggcatcag aacggtctgg 9900 
tgatggataa atggtttatc ctgcaagcca ccagcccggc ggcgaatgtg ctggagacgg 9960 
tgcgcggcct gttgcagcat cgctcattta ccatgagcaa cccgaaccgt attcgttcgt 10020 
tgattggcgc gtttgcgggc agcaatccgg cagcgttcca tgccgaagat ggcagcggtt 10080 
acctgttcct ggtggaaatg cttaccgacc tcaacagccg taacccgcag gtggcttcac 10140 
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gtctgattga accgctgatt cgcctgaaac gttacgatgc caaacgtcag gagaaaatgc 10200 
gcgcggcgct cgaacagttg aaagggctgg aaaatctctc tggcgatctg tacgagaaga 10260 
taactaaagc actggcttga taaataaccg aatggcggca atagcgccgc cattcgggga 10320 
atttacccct gttttctcag gcgagtttca gattcaccac gttgcatcac ccgttgcaac 10380 
acctccgctt ccagctccgc taatcgcacc gaccctaatc gacgcggacg ggggatatcc 10440 
actgtcaaat ccagaccaat ttttccctct tcaattaaca gcacccggtc agccatcgct 10500 
accgcttcgc tcacatcatg cgtcaccaac agtacggtaa agccgtgctc ctgccaaagt 10560 
gacacaatca aatcctgcat ctcgagtcgc gttaaggcgt ccagcgcccc gagcggttca 10620 
tcaagcaaca ataatcccgg tcgatgaatc aacgctcttg ccagcgccac tcgctgtttc 10680 
tgcccgccag aaagtgcggc aggccattcc cctgcgcgat tctccagtcc taccgcagcc 10740 
aacgctcgac gtgcggcatc gcgccactgg cctttaaggc ctaacccaac gttatcaatc 10800 
accgatttcc acggtagcag acgcgcatcc tgaaacatca ttcgcgtgtc ttcctgaatt 10860 
tcagccagcg gtgtggtgcc cgctaacaca tcgcctgcgg ttggcgtttc cagacctgcc 10920 
agcaggcgca gcagggtact tttgccacca ccgctgcggc ccaccaccgc cacaaactga 10980 
cctgccggaa tatgtaaatc cagttggttc aggacgatat tttccgcgta atgtttgctt 11040 
actgcattga gcaacaatgg cgtgccctgg ttcagacgag cagtattcat accgtggcct 11100 
ccttcaaatg ataagccggg ttccagcgca accagaggcg ctctaacagc tgcgcgctga 11160 
cgtcagccag tttgccgagc agggcgtaaa gaataatagc gactaccacc acgtccgttt 11220 
gcaaaaactc ccgcgcattc atcgccagat aaccaatgcc tgaattggca gaaatggttt 11280 
cggcaacaat cagcgtcagc cacatcaggc ccaacgcaaa acgcacgccg accataattg 11340 
agggcagggc accaggcagg atcacatgga taaacagcgg tatgccggat aatccatagc 11400 
tacgcgccat ctccaccaac ccgcgatcga tattacggat gccatgccag gtgttgatat 11460 
aaatggggaa tagcgtaccg agcgccacca gaaagatttt tgcggattca tcaatgccaa 11520 
accacaaaat caccagcggg atcagcgcca gatgcggcac gttgcgcaac atctgaattg 11580 
aggtatccag cagccgttct ccccagcgag atagcccgct aatcagtccc aaaatcaacc 11640 
ccagcgatcc gccaattgaa aagccaatca gcgcccgcca ggagctgatc gccagatgct 11700 
gccacagttc gccgctggcg gagagcgtcc agaacgccgt caccactcct tccggtgaag 117 60 
gcaaaatacg cgtcgacagc cagccaaccg aggaggccag ttgccacacc gccacgatgc 11820 
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ccaccggtaa aaaccagggg gcaacgcgca ataaccactt cttcactggc gttgccatta 11880 
tttcttcctt agctttgcgc gactttacgg gggataaaat cattcgccac cgcttcgcct 11940 
tgcggattca gcggctgcgg ctggggaatt tccgggatgg cgacatccag aagcgggaac 12000 
agcaactcgc caacccgata cgcttcttcc agatgcggat agcccgaaag cacaaaactg 12060 
tcgatgccaa gcgcggcata ttcgttgatt cgcgcagcga ccgtaggacc atcgcccacc 12120 
agcgccgtcc cggcaccgcc gcgcactaag ccaacgcccg cccataaatt ggggctgatc 12180 
tccagattgt cgcgcttgcc gttatgtaac gccgccattc gctgttgccc tacggaatcc 12240 
gtccgggcga atgcggcctg tgctttggcg atagtttcat catcaagatg cgagattaac 12300 
cgctcggcgg cctgccacgc ttcgtcgtta gtttcacgaa caatcacatg cagacgaata 12360 
ccgaaacgaa ttttgcgtcc atgcgcggca gctttcgccc gcacttgttc gattttctct 12420 
ttaaccagtt ccggcggttc gccccaggtg aggtagagat caacctgttc tgccgccagc 124 8 0 
tcctgggcga catctgacga tccgccaaag taaagtggcg gatacggctg ttgaatcgcc 1254 0 
gggaagagca gttttgctcc gcgcacatga atatgtttac cgttgaaatc gacggtttct 12600 
ctctgcaata aacgccgcca gacctgggta aattccgccg aggcttcgta gcgctcgcta 12660 
tgatcaagga acactccgtc gcctgccagc tcttgtggat cgctgcctgt gaccaggtta 12720 
aacaacgcac gtccatttga gagacggtca agcgtggcgg cctggcgggc ggcaacggta 12780 
ggtgaggtta cgctgggacg cagggcgaca agaaacttca gccgctgcgt caccgggatc 12840 
atcgatgcgg caaccagcca cgcatcttcg caggagcgcc ccgttggaat tagcacaccg 12900 
gtatagccaa gacgatccgc cgcttgcgca atttgttgca gataaccgtg atcaaccggg 12960 
cgtgaacctt cttccgttcc cagataatgc ccgtcaccgt gggtcggtaa aaaccagaac 13020 
atattcagac tcataattgt tttccttcca gttgagtggg ctgccagatg cgctggcgaa 13080 
tatcgacttt tttcggcacc agacgatttt cataaaacag atctgccgtt tgctgctgta 13140 
aggcggcaac ctcggcgtta accggtttga tggtggtagg agggcgatga tctaagtaag 13200 
aggcaatcac cggtgccggt aagcccatcg tttttgccag taaagcgatg ctttgctcgc 13260 
gctggctgcg ggttaacgca tcggcctcac taaaggttgc cagtacgccc tgaataaaag 13320 
cgccgttttt ttctgcatag ggacgagctg ccagataaaa cgatccagtt tgattgagat 13380 
cggtgccgtc tttcagcacc cgcacgccgc cctgtaataa tgcagcagag tagtagggat 134 40 
cccagatagc ccaggcgtca acgttacctt gctggaacgc ggcgcgggca tcagcgggcg 13500 
tcaggtaagt gggttggata tcggtaaact taagtccggc ctgacgcagt gcacgcagta 13560 
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aaaggttgtg tgaactggaa cctttctgaa aggcaacttt gtgaccttta agatcggcta 13620 
cggttttgat cgggctgttt tctgccacca gaatcacttc ggctttgggc ttcggtggct 13680 
cgacgcccac gtacaccaaa tcagccccgg cagcctgggc aaagattggc ggaatatccc 13740 
cggtactgcc gagatcaata ctgccaacgt ttaacgcttc caacatttgc ggacccgcgg 13800 
ggaactccac ccaggagatt tttgattccg gatagcgttt ttccagtaac tggtggcttt 13860 
ttgccagcac cataccaata ctgcctttct gatagcctat acgtaacgct tcaggcgagg 13920 
attctgcagc aaccgcaaaa gtagagacgc taagcaatcc cgccagcgcc agtttaatga 13980 
tgttacgcat gggcattacc tcgcagagac agaaggtcag gaacctgaac atcgcggcgg 14040 
tgcaatgcct gccagaaagt ttctagcgcg gtatcaagac gggtttgcag atttggcgtg 14100 
aactggggtc tgtgatggta atcaattact tgtgagtcat cggcaaacac gccgtgcagg 14160 
atctcctgag ctttcagtgc gcttaaaact ggtttaaggg cataatcgac cgccagcaga 14220 
tgggccacgg taccgcccgt cgccagcggt agcaccactt tgccttgcaa agcgcgttct 14280 
ggcagcaggt cgagcagggt tttcaacgca ccggaatagg cggctttata cacaggcgtg 14340 
gcgacaatca gcccatcggc ctgttgcagc tgttcggtga aggtcttgag tgccggacta 14400 
tcgaaacgag cataaagtag atcttccggg gcgaagtttt gcagattcca gtgataaacc 144 60 
tctacatcca ggccatttag tttttcccgc gcatattcca gcaaggagct ggagcgagaa 14520 
ggaaagcgag gactacccgc cagggtgatg acacgcatac tctctcctta taaccaattg 14580 
ttcttttttt gttaacattg ataacaattc ggtcagtctg tcggagagac aagaaaattc 14640 
caaatataaa ttttgtgtat ctttttctga aaataaacta aagaaagggc tttatatatc 14700 
acgcatattt atttattgga tagtcattag atgttgaatc aatgaattac tcgttcagt 14759 



<210> 88 
<211> 432 
<212> PRT 

<213> Escherichia coli 
<220> 

<223> complement of position 371-1669 of seq id 87 
<400> 88 

Met Gly Asn Asn Val Val Val Leu Gly Thr Gin Trp Gly Asp Glu Gly 
15 10 15 

Lys Gly Lys He Val Asp Leu Leu Thr Glu Arg Ala Lys Tyr Val Val 
20 25 30 



381 



Arg Tyr Gin Gly Gly His Asn Ala Gly His Thr Leu Val He Asn Gly 
35 40 45 

Glu Lys Thr Val Leu His Leu He Pro Ser Gly He Leu Arg Glu Asn 
50 55 60 

Val Thr Ser He He Gly Asn Gly Val Val Leu Ser Pro Ala Ala Leu 
65 70 75 80 

Met Lys Glu Met Lys Glu Leu Glu Asp Arg Gly He Pro Val Arg Glu 
85 90 95 

Arg Leu Leu Leu Ser Glu Ala Cys Pro Leu He Leu Asp Tyr His Val 
100 105 HO 

Ala Leu Asp Asn Ala Arg Glu Lys Ala Arg Gly Ala Lys Ala He Gly 
115 120 125 

Thr Thr Gly Arg Gly He Gly Pro Ala Tyr Glu Asp Lys Val Ala Arg 
130 135 140 

Arg Gly Leu Arg Val Gly Asp Leu Phe Asp Lys Glu Thr Phe Ala Glu 
145 150 155 160 

Lys Leu Lys Glu Val Met Glu Tyr His Asn Phe Gin Leu Val Asn Tyr 
165 170 175 

Tyr Lys Ala Glu Ala Val Asp Tyr Gin Lys Val Leu Asp Asp Thr Met 
180 185 190 

Ala Val Ala Asp He Leu Thr Ser Met Val Val Asp Val Ser Asp Leu 
195 X 200 205 

Leu Asp Gin Ala Arg Gin Arg Gly Asp Phe Val Met Phe Glu Gly Ala 
210 215 220 

Gin Gly Thr Leu Leu Asp He Asp His Gly Thr Tyr Pro Tyr Val Thr 
225 230 235 240 

Ser Ser Asn Thr Thr Ala Gly Gly Val Ala Thr Gly Ser Gly Leu Gly 
245 250 255 

Pro Arg Tyr Val Asp Tyr Val Leu Gly He Leu Lys Ala Tyr Ser Thr 
260 265 270 

Arg Val Gly Ala Gly Pro Phe Pro Thr Glu Leu Phe Asp Glu Thr Gly 
275 280 285 

Glu Phe Leu Cys Lys Gin Gly Asn Glu Phe Gly Ala Thr Thr Gly Arg 
290 295 300 

Arg Arg Arg Thr Gly Trp Leu Asp Thr Val Ala Val Arg Arg Ala Val 
305 310 315 320 

Gin Leu Asn Ser Leu Ser Gly Phe Cys Leu Thr Lys Leu Asp Val Leu 
325 330 335 
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Asp Gly Leu ;_>ys 
340 

Gly Arg Glu Val 
355 

Val Glu Pro lie 
370 

Gly Val Lys Asp 
385 

Lys Arg lie Glu 



Gly Pro Asp Arg 
420 



Glu Val Lys Leu 



Thr Thr Thr Pro 
360 

Tyr Glu Thr Met 
375 

Arg Ser Gly Leu 
390 

Glu Leu Thr Gly 
405 

Thr Glu Thr Met 



Cys Val Ala Tyr 
345 

Leu Ala Ala Asp 



Pro Gly Trp Ser 
380 

Pro Gin Ala Ala 
395 

Val Pro lie Asp 
410 

lie Leu Arg Asp 
425 



Arg Met Pro Asp 
350 

Asp Trp Lys Gly 
365 

Glu Ser Thr Phe 



Leu Asn Tyr lie 
400 

He He Ser Thr 
415 

Pro Phe Asp Ala 
430 



<210> 89 
<211> 11756 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (3951) . . (4853) 
<400> 89 

atgggctcca caaaatgggg 
ctgcggaaaa gttctgcggt 
tcctaatcct ggccatacca 
gattgcatag gtgcccgcat 
gatctccatt gccggcgcgc 
gttcattcgc aatacataag 
aatcaatccg ccaatcaaca 
accggcgctc agaccaacgc 
taatgcaccc tgcggaatgt 
aattccggcg aataacaacc 
gaaggtgatc atcccgatca 
agtgacctgg ctgtgaatcg 
ggcatcgccg ctgacttgta 



acatcaaaga aaagcagtgg 
tgtgcaaaaa aatttcattt 
tgacgatgat tgtccctgcc 
agcccagcgc cgggatgtta 
aggtacgtgc gcccatcatt 
caccgaacaa gaaacagata 
tctgaccgcc aatcgcgccc 
ctgccataaa caccatcaag 
aaccgaaggt cgggtggtta 
cggcagcgtt ccccatgccg 
tcagcccaat aacaaagaag 
agataaagcc gatgcgatcg 
aaacgtcacc tttgttaagc 



cactaattaa gactgatgcc 60 
tcagggcaac ttcagtttta 120 
agcgtcagca ggacgttggc 180 
ctgcgagctg tatcactgat 240 
gcgccgaaca acagcgcgcg 300 
accacgggca ccagactgac 360 
aggccgttat taataccgct 420 
ccgaactctt tcaccatgct 480 
gcacgcataa agcccagcat 540 
aaactgaatg tgctgaactg 600 
gcgcagaatg ccagcaggtc 660 
gcgatggttt ttacgcggcg 720 
acgacgttgt catctatcgg 780 
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catctcaatc 


tggctacgaa 


tgacgcggtt 


ttgtgcgaga 


cgtttaccta 


cagcgttatg 


acgcatgtcg 


agaaggtcac 


gatcgaaaac 


tcgggcatgg 


gcgtcgggat 


agcctaccaa 


atcaccgtct 


ggatttgcca 


gaatcccgtt 


ttgtcgataa 


atacccagtt 


cacgcagatt 


gccgacgcga 


taggcgcgga 


tcaccggtaa 


gccacgttcg 


cgggcgattt 


gctgggcgct 


caagtaacgc 


gcaccaacaa 


tcaaactcac 


gaggctcaga 


ttatccagtg 


ccagtgagag 


tgtatcgcca 


gcaccgacca 


gaaccggtgt 


cgtcaggcca 


atatcccagc 


caaacagctt 


gccaaccatc 


accagtgcta 


acattaggta 


aaagttcggt 


ccggcttcga 


ccccgacgca 


cgcat cggtg 


ttaatgctga 


aatgttgttg 


aatggaatta 


cccagttgga 


tcgaaccaag 


gaggaccaca 


aataataaca 


gaatgtaatt 


cacggaggct 


aacttcttgt 


ttactagtaa 


tgttttttac 


cagaattcag 


ggcgcagatt 


acaatatatt 


ttactagtgt 


aatcacatta 


ctatattagc 


atggaatgcg 


aagcggcttt 


gtgttcgata 


gacgcagtgt 


caggaggaac 


caatctgctg 


ttttgtcctc 


ttcattgtgg 


gcgcttttcg 


ggctgccggg 


catcctgaaa 


cagn. cgccag 


tLLLLLLLLd 




tggcggcacc 


ctgttcgatg 


ctcattatgc 


ggcaagagct 


ggcatggtta 


ctaagcgcgg 


tcttatttat 


cagtagtttg 


tttaaaccac 



aaggaagcaa ccgtgatcgg tcaacttcag 840 
gtttttaacg accacttctt cagtgacgat 900 
ttctttaccg ttacggaagc tgggatcgag 960 
cgctatttca tcgcccattt gtagcacggc 1020 
acgtcgaata cgttcaatgt agcagccggt 1080 
tttgccgtcg gtccaggcca ccagttccgg 1140 
ataaacctta cggttggcat cagtgtccag 1200 
ggtctgtaag tcctgatgct gcaatttcgg 1260 
cagaccgatt aaataggtta aggcataccc 1320 
ctgcctgctt tccatgccgg aatgacgcag 1380 
cgacgtcata gagcctgcta acataccggc 1440 
acctaaccct aaggcgatca ccagcgcact 1500 
atttttccca tcgcgaaaaa aaatggaaaa 1560 
gaaaataaac agcataaagc caagattaag 1620 
gcctaataac agcgatacga ctaaaacgcc 1680 
tcgtaacttt ccgagacata gcccaagcgc 1740 
cccatttaac aattcggcga cgtttatatt 1800 
gctgttgaaa gaaatggtaa tttacgataa 1860 
cattcagcgc acctaaacga tagtaaagta 1920 
ggtatcaacg gctatatgaa ttgcgttggc 1980 
atcttactga acgccacact ggcgaaaaat 2040 
gagtgaaaca taaacaacgt tgggcggggg 2100 
tgtgcctttt tctggcgacg cacatgaaag 2160 
tcggcttgct atttttcatt cttcctggag 2220 
aagtcctgaa acctctgttt ggcgcaatgc 2280 
ggctgttttt ttcaccgacg cgctcattct 2340 
tgttctggtg tgcgctgggg gcactgtgtt 2400 
agcacagaaa aaatcagtaa agccctcaac 2460 



384 



gcgagggctt 


gtcagacgat 


caggcgtcca 


gattttcttt 


cacccatgca 


gcaaaatcgg 


2520 


tatagccgcc 


gatatgttgc 


tgatcgacaa 


aaatctgcgg 


cacggtttct 


acgggtttac 


2580 


ctgccttttg 


ttgtagatct 


tctttagtga 


tcccttccgc 


acgaatatct 


acatactgat 


2640 


actgaaaatc 


atcgcgttca 


ttgctcaatt 


tctcagccag 


atcttttgca 


cgcacacagt 


2700 


aagggcaacc 


cgaacgacca 


aaaataacgg 


tttgcattat 


ttctctcctc 


atagatttat 


2760 


gcctgtaatg 


atcacgctaa 


aatgtattcg 


ctgaaagtag 


gtttaacctg 


ttgcattaat 


2820 


tgctaaaagc 


tataactgtt 


aaacacaata 


cagtgaaaag 


ttttagactg 


aaggctcact 


2880 


ttgcagaggg 


aagcgtatgc 


gcgcgatcgg 


taaattgcct 


aaaggcgtgt 


tgatactgga 


2940 


atttatcgga 


atgatgctac 


tggcggtggc 


gctgctgtcg 


gtaagcgact 


ccctgtcgct 


3000 


gcctgagcca 


ttttctcggc 


cagaagtgca 


gattctgatg 


atttttctcg 


gtgttttgct 


3060 


catgcttccc 


gctgcggtgg 


tggttattct 


tcaggtggca 


aaacgtcttg 


ccccacagct 


3120 


gatgaaccgt 


ccaccgcaat 


attcacgttc 


agaaagagaa 


aaagataatg 


acgccaacca 


3180 


ttgaacttat 


ttgtggccat 


cgctccattc 


gccatttcac 


tgatgaaccc 


atttccgaag 


3240 


cgcagcgtga 


ggcgattatt 


aacagcgccc 


gtgcgacgtc 


cagttccagt 


tttttgcagt 


3300 


gcagtagcat 


tattcgcatt 


accgacaaag 


cgttacgtga 


agaactggtg 


acgctgaccg 


3360 


gcgggcaaaa 


acacgtagcg 


caagcggcgg 


agttctgggt 


gttctgtgcc 


gactttaacc 


3420 


gccatttaca 


gatctgtccg 


gatgctcagc 


tcggcctggc 


ggaacaactg 


ttgctcggtg 


3480 


tcgttgatac 


ggcaatgatg 


gcgcagaatg 


cattaatcgc 


agcggaatcg 


ctgggattgg 


3540 


gcggggtata 


tatcggcggc 


ctgcgcaata 


atattgaagc 


ggtgacgaaa 


ctgcttaaat 


3600 


taccgcagca 


tgttctgccg 


ctgtttgggc 


tgtgccttgg 


ctggcctgcg 


gataatccgg 


3660 


atcttaagcc 


gcgtttaccg 


gcctccattt 


tggtgcatga 


aaacagctat 


caaccgctgg 


3720 


ataaaggcgc 


actggcgcag 


tatgacgagc 


aactggcgga 


atattacctc 


acccgtggca 


3780 


gcaataatcg 


ccgggatacc 


tggagcgatc 


atatccgccg 


aacaatcatt 


aaagaaagcc 


3840 


gcccatttat 


tctggattat 


ttgcacaaac 


agggttgggc 


gacgcgctaa 


aaccgccacg 


3900 


tcgatgtatg 


atacgcgggc 


ttttgaccag 


gtctgacaga 


gaggtgcagg 


gtg aaa 


3956 



Val Lys 
1 



att gcc ata ttg tec egg gat gga acg etc tat teg tgt aag egg ctg 4004 

lie Ala lie Leu Ser Arg Asp Gly Thr Leu Tyr Ser Cys Lys Arg Leu 
5 10 15 

cgt gaa gcc get ata cag cgc ggt cac ctg gtt gaa att ctt gat ccg 4052 
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Arg Glu Ala Ala lie Gin Arg Gly His Leu Val Glu lie Leu Asp Pro 
20 25 30 

ctt tct tgc tac atg aac ata aat cct gcg gcg tct tct att cac tac 4100 
Leu Ser Cys Tyr Met Asn lie Asn Pro Ala Ala Ser Ser lie His Tyr 
35 40 45 50 

aaa ggc cgc aag tta ccc cat ttt gac gca gtg ate ccg cgt att ggc 4148 
Lys Gly Arg Lys Leu Pro His Phe Asp Ala Val lie Pro Arg lie Gly 
55 60 65 

acc gec att acc ttt tat ggg acg gcg gca ctg cgc cag ttc gag atg 4196 
Thr Ala lie Thr Phe Tyr Gly Thr Ala Ala Leu Arg Gin Phe Glu Met 
70 75 80 

ctg ggg age tat ccg etc aat gag teg gtc gec att gee egg gcg cgt 4244 
Leu Gly Ser Tyr Pro Leu Asn Glu Ser Val Ala lie Ala Arg Ala Arg 
85 90 95 

gac aaa ttg cgt tec atg caa ctg ctg gcg cgt cag ggc ate gac ctg 4292 
Asp Lys Leu Arg Ser Met Gin Leu Leu Ala Arg Gin Gly lie Asp Leu 
100 105 110 

cct gtc acg ggc att gcg cat teg ccg gat gat acc age gat tta ate 4340 
Pro Val Thr Gly lie Ala His Ser Pro Asp Asp Thr Ser Asp Leu He 
115 120 125 130 

gac arg gtc ggt ggt gcg ccg ctg gtg gtc aag ttg gtt gaa ggc acg 4388 
Asp Met Val Gly Gly Ala Pro Leu Val Val Lys Leu Val Glu Gly Thr 
135 140 145 

cag gga att ggc gtc gtg ctg gcg gag acg cgt cag gcg gcg gaa age 4 436 
Gin Gly He Gly Val Val Leu Ala Glu Thr Arg Gin Ala Ala Glu Ser 
150 155 160 

gtg att gac get ttc cgc ggt ctg aac gcg cat att ctg gtg cag gaa 4484 
Val He Asp Ala Phe Arg Gly Leu Asn Ala His He Leu Val Gin Glu 
165 170 175 

tat ate aaa gag gcg caa ggg tgc gat ate cgc tgt ctg gtt gtt ggc 4532 
Tyr He Lys Glu Ala Gin Gly Cys Asp He Arg Cys Leu Val Val Gly 
180 185 190 

gat gaa gtg gtc get gcg att gaa egg egg gcg aaa gag ggc gat ttt 4580 
Asp Glu Val Val Ala Ala He Glu Arg Arg Ala Lys Glu Gly Asp Phe 
195 200 205 210 

cgt tec aat ttg cat cgt ggc ggc gcg gca age gtc gee agt ate aca 4 628 
Arg Ser Asn Leu His Arg Gly Gly Ala Ala Ser Val Ala Ser He Thr 
215 220 225 

cca cag gag cgt gaa ate gcg ata aaa gee gcg cga acg atg gcg ctg 4 67 6 
Pro Gin Glu Arg Glu He Ala He Lys Ala Ala Arg Thr Met Ala Leu 
230 235 240 



gac gtt get ggt gtg gat att ctg cgt get aat cgc ggg ccg ttg gtg 
Asp Val Ala Gly Val Asp He Leu Arg Ala Asn Arg Gly Pro Leu Val 



4724 
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245 250 255 

atg gag gtg aat gcg teg ccg ggg ctg gaa gga ata gaa aaa acc acc 4772 

Met Glu Val Asn Ala Ser Pro Gly Leu Glu Gly lie Glu Lys Thr Thr 
260 265 270 

ggt ate gac ate gcg ggt aaa atg ate cgc tgg ate gaa cgc cac get 4820 

Gly lie Asp He Ala Gly Lys Met He Arg Trp He Glu Arg His Ala 
275 280 285 290 



acg aca gaa tat tgc ctg aaa acg ggt ggt tag tcgcaatcac attactgatc 4873 
Thr Thr Glu Tyr Cys Leu Lys Thr Gly Gly 





295 




300 








atggttttgc 


ctgcgctttt 


tgegtaaget 


gtgeeggtet 


ttttatcgaa 


agaggttgta 


4933 


caaaattatg 


acategctgg 


tcgttcctgg 


tctggatacg 


ctgcgtcaat 


ggctcgatga 


4993 


cctggggatg 


agtttttttg 


aatgtgataa 


ctgtcaggct 


ctgeat ctgc 


cccatatgca 


5053 


gaatttcgac 


ggtgtctttg 


atgccaaaat 


cgatctgatc 


gataacacga 


tcctgttttc 


5113 


tgccatggcg 


gaagtccgac 


cttcagccgt 


attgeegctg 


geggeggatt 


tatctgecat 


5173 


caat gecagt 


tcgctgaccg 


tgaaagcatt 


tcttgatatg 


caggatgata 


atetgecaaa 


5233 


gctggtggtt 


tgecagtett 


tatcegttat 


geagggegta 


acctatgagc 


agtttgcatg 


5293 


gttcgtgcgt 


cagagegaag 


agcagatttc 


gatggtcatt 


cttgaagcta 


atgcccatca 


5353 


actgctgtta 


ccgactgatg 


atgaagggca 


aaacaacgtt 


accgaaaact 


atttcctcca 


5413 


ctgataactc 


ctttcgagca 


cgcagtcgct 


ggtgcagtgg 


ctgcgcgctg 


caaaattatc 


5473 


tgctgttttt 


aaccttttct 


taaagattat 


t tcacttctc 


ttgtgtcgat 


ttggctttat 


5533 


cacatagagc 


aaatatgeat 


aaaaatttgt 


taaataccgt 


tttttaatcc 


gagctatagt 


5593 


ctcaaaccct 


ggctaaagtt 


attcttgega 


tgcttttata 


tagegagcag 


tgctggccgg 


5653 


gagaaagttc 


tcttttctta 


caccgcgccg 


ataaaaaata 


tgcacgttta 


ttgeatatet 


5713 


ttcagtgtga 


caacttttgt 


tcgtttgtta 


acgaactttc 


agaaggaaag 


agatatgacc 


5773 


gecttaaata 


aaaaatggct 


ategggtctg 


gttgcgggtg 


ctctgatggc 


cgtctctgtc 


5833 


ggcacgctcg 


eggctgaaca 


aaaaacactc 


cacatttata 


actggtctga 


ttatatcgee 


5893 


ccggacacgg 


tggccaattt 


tgaaaaagaa 


aceggtatta 


aagtegtcta 


cgatgttttc 


5953 


gactctaacg 


aagtactgga 


aggcaaatta 


atggccggga 


gtaceggett 


tgatctggtg 


6013 


gttccatctg 


ccagctttct 


ggagcgccag 


ttgactgegg 


gagtttt cca 


gccgctggac 


6073 


aaaagcaaat 


tgccggagtg 


gaagaatctc 


gacccggaac 


tgetgaaget 


ggtcgccaaa 


6133 


cacgatcccg 


acaataaatt 


tgctatgccc 


tatatgtggg 


cgacgaccgg 


gattggctat 


6193 
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aacgttgata aagttaaagc 
atcctcaaac ctgaaaatct 
ccagaagaag tttttgctac 
gcggatgatt acaccggacc 
tatttccatt catctcaata 
ggctgggcag gtgatgtctg 
aatgtctcgt tctcgattcc 
cctgcggatg ccaaaaacaa 
gatgtagtag cgcatatttc 
ccgctggtga gtgcggaagt 
gcgaagctgt tcactctgaa 
tggaccaaag tgaagagcgg 
acccgccggc aattcgcacc 
cgtgaatgac gctatccctc 
agaaatccgc aacctgacca 
gaccatctac aaaggtgaaa 
gctgctgcgt atgctggcag 
cgtcgatttg tcacaggttc 
cgcgctgttt ccgcatatga 
actaccgaaa gcggaaattg 
ggagttcgcc aaacgcaaac 
ggcccgaagc cttgcgaagc 
ggataaaaag ctgcgtgaca 
tgtgacttgt gtgatggtca 
cgccattatg aatcgtggga 
tccgactacc cgctatagcg 
caaagagcgt caggaagatg 
agtcgacgcg gatgcctcgg 



ggtgctgggc 


gaaaacgcgc 


ggaaaaactg 


aaaagctgcg 


cgtgttgaat 


tatctcggca 


ggcaacagat 


ctgctgttaa 


cattaacgac 


ctggcaaacg 


gcaggcgtca 


aaccgcgcga 


aaaagaaggg 


gcgatggcgt 


agacgaagcc 


tatcagttcc 


cgaccatgtg 


ttctatgcca 


ccgtgagaac 


ccaggtattt 


agtgcaggat 


ccgaaaatcg 


aaaataatcc 


gcagtcgtag 


attatggtgc 


gcttgcacac 


gcccgcaggc 


gaaaacccgt 


aatcctacga 


tggtcaacat 


tcttcgcgct 


gctgggcgca 


gtttcgaaca 


accttctgcc 


cgccttacct 


gcgccccatc 


ccgtggaaca 


gaacatcgct 


ccagccgggt 


caatgagatg 


cgcatcagct 


ttccggtggt 


gcccgaaact 


attactgctc 


ggatgcagct 


tgaagtggtg 


cccacgatca 


ggaagaggcg 






ccgaatttat 


tggctcggta 


gcctggtgct 


tgattcgccg 


tggtcgataa 


cgtgccggta 



ccgtcgatag ctgggacttg 6253 
gtgtctcttt cctggatgcg 6313 
aagatcccaa cagcactaaa 6373 
agctgcgccc gaacattcgt 6433 
gcgatatttg cgtcgctatc 6493 
aggaagcgaa gaatggcgtg 6553 
tctttgatgt attcgccatg 6613 
tgaattacct gctgcgcccg 6673 
acgccaataa agcagccacg 6733 
atccgcctgc ggatgttcgt 6793 
accgtgtgcg cacccgcgcg 6853 
atgccggagg ggcgcaccac 6913 
attcaatgcc ggagagcagc 6973 
aaggcgctga cgccgctatt 7033 
gcggtggatg atgtcagcct 7093 
tccggctgtg gcaagtccac 7153 
ggacagataa tgcttgatgg 7213 
aatatgatgt ttcagtctta 7273 
tttggcctga aacaggacaa 7333 
ctcggcctgg tgcatatgca 7393 
cagcgacaac gtgtggccct 7453 
gatgagccga tgggcgcgct 7513 
gatattctgg agcgcgtcgg 7573 
atgaccatgg cggggcgcat 7633 
ccggaagaga tctacgagca 7693 
aacgtctttg aaggcgtact 7753 
gggctggtgc atccactgaa 7813 
catgtggcgc tgcgcccgga 7873 
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aaaaatcatg 


ctttgcgaag 


agccgcccgc 


gatacacatt 


gcctatctcg 


gcgatctttc 


gatgattagc 


gcccagctac 


aaaacgccca 


cgacgaagtg 


cgtttgtgct 


gggaagtgga 


aaagatgagt 


acacttgaac 


ctgctgccca 


gttgtcgcag 


ctgcaaatga 


agcatgggcg 


gttgatcttg 


ctgtttctgc 


tgccatttct 


ggcgcgcgct 


attccacctt 


ataccgaact 


cactcttaat 


ctcggtaatt 


ttctgcaact 


tctccagtcg 


ctacaggtgg 


ctgcgatttc 


gctggcgtgg 


gcggtggcgc 


acagtaagcc 


gatcctgccg 


tcgtggacct 


cgtttctgat 


aaacaacggt 


gtgctgaata 


attttctgct 


cattctgcat 


accaatctgg 


ccgtttatat 


ggtactgccg 


azttataccg 


cgttgattcg 


ggatctcggt 


gcacgaccgc 


tgaaaacgtt 


tgggattatt 


gccggatcga 


tgctggtgtt 


ggaactgctc 


ggtggcccgg 


acagcat cat 


caataaccgc 


gactggccgg 


tggcctcggc 


tgtgccgata 


atgtggttcc 


acaaacacca 


aatttaccgg 


tagttcgttc 


gccctggcgg 


ctctacgcgc 


caatgctgat 


gctggttatc 


gtgtgggccg 


gctggtcaac 


gcgctggtat 


agtgcggttg 


gtttaagtct 


gacaattgcg 


ggaactattg 


cggcggtggt 


gctggtgcgc 


gcctttatga 


tcaccgcgcc 


gctggtaatg 


ttattattcg 


tcgcgcttgc 


tcatgccatt 


atctggctgg 


cgcatgtcac 


tttttgtacg 


ttgcgggaac 


tggatcgctc 


gatagaagaa 



caatggttgt aacttcgcgg tgggggaggt 7 933 
ggtgtatcac gttcgtctga aaagtgggca 7 993 
tcgtcatcgt aaagggttac cgacctgggg 8053 
cagctgtgtg gtgctgacgg tttaaggagc 8113 
gtcgaaaccg ccgggcggat ttaagctgtg 8173 
caaactggtc attgcgttgc catatatctg 8233 
gattgtcttt aaaataagcc tggcggagat 8293 
gatggagtgg gctgacgggc aactgtccat 8353 
gaccgacgat ccgctctatt tcgatgctta 8413 
gacattttgc tgtttactga tcggctatcc 8473 
ttcgacccgt aatattttat tactactggt 8533 
ccgcgtttat gcctggatgg gaatattaaa 8593 
gtggctgggg gttatcgatc aaccgctgac 8653 
cggcattgtt tacgcttacg tgccgtttat 8713 
tattgattat tcgctggtgg aagcagcgct 8773 
ctttactgtg atcgtgccgc tgactaaagg 8833 
tatcccggct gtgggcgagt ttgtgatccc 8893 
gatcgggcgc gtgctatggc aagagttttt 8953 
ggtagcgatc atcatgttgc tgctgctaat 9013 
gcaaaaaagc gtgggagaac acggatgaat 9073 
attgtgattt tgctgctggg ctttaccttt 9133 
tattcgttta acagctcgaa gctggtgacg 9193 
ggtgagttat tgcgcgatga cgcgatgatg 9253 
gcctgtgcgg cgacggcggc ggcgatcctc 9313 
tttggcaggt ttcgcggatc aaatggcttt 9373 
ccagatgtca tcacgggctt gtcgctgttg 9433 
ggctggcctg cggaccgcgg tatgctcacc 94 93 
gcttatgtgg cggtcgttat ttcttcaaga 9553 
gcagcgatgg atctcggtgc gacgccgctg 9613 
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aaagtgtttt 


tcgt cattac 


gctaccgatg 


ctggctttta 


cittgtcgct 


tgatgatctg 


gccaccacgt 


taccgatgct 


ggtcttttcc 


aacgccctgg 


caacattgat 


cctcggcgcg 


ctgatggctc 


gcgcagaaaa 


acagcggata 


agacactaaa 


a tttgccaac 


ctggctacat 


tggaagacga 


aacgttggga 


ttttttaaga 


tgcctgcgct 


ggtgcaggtg 


gcggcgctcg 


tgatgatttt 


caatacgctg 


ggcgtgcgcg 


aaacctggag 


t ttaacgctg 


gtctttttaa 


ggtgtgcgtt 


ttcactggtg 


aaagggcgtc 


aaatcaccgc 


cgcaagttac 


ttgtgggcgg 


tcagcattcc 


cggtgaatca 


aaacgtgaaa 


cggatatgct 


catcctgatg 


ctgctgttcg 


tgcaataatg 


tgtataatcg 


tcgcccctga 


ctttacgacg 


cgggtcgctg 


tcgttcctgt 


ctctccgcta 


aaaccgccga 


tcttaaaaat 


tgcgcgccgg 


tgtcaggccc 


ggaacaaggg 


ggtagcgttg 


aaaaaccact 


gctcggtatg 


tgtgactgcc 


cgctttatcc 


tgcctcattt 


atcgcccgag 


cggggttaac 


gccctacaac 


attctgctga 


ctgaaagcca 


gagtgatgga 


gataccaagc 


tggcgcaact 


gcgtaaggcg 


ctgaaagtta 


ttaccgtcaa 


tattcagccg 




-f— /~t -a /~i /~f /~r -3 -a f~\ — i 


-3^-3 /-^ z - * -zi /~< "H r~r 

cit_-ciyy<^-ctc cy 


atccgtccgc 


aaagtttctt 


ccagactaat 


gcgcgcgact 


gggtacgaca 


gctgccggtt 


gggggctttg 


gtttacactg 


cgcgacgcct 



atcatgcccg cgatcatttc tggctggtta 9673 
gtgatcgcca gctttgtttc cgggccggga 9733 
agcgtgcgga tgggggtgaa tccggaaatc 97 93 
gtcggaattg tcggatttat cgcctggtat 9853 
cgcgacatcc agcgtgcaag acgtggctga 9913 
aatgccgcgc atgtcgcggc attgttttca 9973 
aaacatcttc atctcatgct cgcctgaatg 10033 
ccattattat gatccgtggc ctcgacgtgc 10093 
gtattggcga gttcattcat cgcagcgtac 10153 
gcagtctggt gctggttttc attgagatct 10213 
gctgggcgcg ctggctatat ctgctgacac 10273 
cttcgctggg gtacggttat ccggagctgt 10333 
tcttccatag cctgatgctg cagaagctgc 10393 
ttccctcgac cagtcggcgg ttcttccagt 10453 
tgatgtgaag gtcaatgtat gcagtgcgca 10513 
cagtggataa tgcagccgat tccagagcaa 10573 
ctgctcgccg actttccggt tgaggaatgg 10633 
tttcgtaata aagccaaaat ggtggtgagt 10693 
ctgcatcgcg atggcacacc agaagacctt 10753 
gcgcccgttt ttgcggcgct aaaaccgttt 10813 
gtggcgcgta agcgtggcga actgaaatac 10873 
ggcatgatgc tgcgctttgt actgcgttct 10933 
ctgccgtggt tacacgaaca actaccgcag 10993 
gtacatatgg cgattatgga aggggagacg 11053 
gcggagcgtt ttaatgacgt accgctgtgg 11113 
ccggcggtcg ccagccagtt gtacgccacc 11173 
aaacatatgt gggatctgtt ctgcggtgtg 11233 
gacatgcagt taaccgggat cgaaattgca 11293 
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tcagaggcca ttgcctgtgc aaagcagtca gccgctgaac tgggcttaac gcgtttgcaa 11353 
tttcaggcgc tggactccac tcagtttgcc accgctcagg gggatgtgcc ggagctggtg 11413 
ctggttaacc cgccgcgccg cggcattggt aaaccgctgt gtgattatct ctcaacgatg 11473 
gcaccgcgtt ttatcatcta ctccagctgt aacgcccaaa ctatggcgaa agatatccgc 11533 
gaactgcctg ggtttcgtat tgaacgggtg cagcttttcg atatgttccc gcataccgcg 11593 
cactatgaag tgctgacgct gctggtgaag caataaaaaa gccgcatgtg cggcttcaga 11653 
ttgctgacaa agtgcgcgtt gtttatgccg gatgcggcgt aaacgcctta tccggcctac 11713 
aaaagcgtgc aaattcaata cattgcatgg gccatgtagg cct 11756 



<210> 90 
<211> 300 
<212> PRT 

<213> Escherichia coli 
<400> 90 

Val Lys He Ala He Leu Ser Arg Asp Gly Thr Leu Tyr Ser Cys Lys 
15 10 15 

Arg Leu Arg Glu Ala Ala He Gin Arg Gly His Leu Val Glu He Leu 
20 25 30 

Asp Pro Leu Ser Cys Tyr Met Asn He Asn Pro Ala Ala Ser Ser He 
35 40 45 

His Tyr Lys Gly Arg Lys Leu Pro His Phe Asp Ala Val He Pro Arg 
50 55 60 

He Gly Thr Ala He Thr Phe Tyr Gly Thr Ala Ala Leu Arg Gin Phe 
65 70 75 80 

Glu Met Leu Gly Ser Tyr Pro Leu Asn Glu Ser Val Ala He Ala Arg 
85 90 95 

Ala Arg Asp Lys Leu Arg Ser Met Gin Leu Leu Ala Arg Gin Gly He 
100 105 110 

Asp Leu Pro Val Thr Gly He Ala His Ser Pro Asp Asp Thr Ser Asp 
115 120 125 

Leu He Asp Met Val Gly Gly Ala Pro Leu Val Val Lys Leu Val Glu 
130 135 140 

Gly Thr Gin Gly He Gly Val Val Leu Ala Glu Thr Arg Gin Ala Ala 
145 150 155 160 

Glu Ser Val He Asp Ala Phe Arg Gly Leu Asn Ala His He Leu Val 
165 170 175 

Gin Glu Tyr He Lys Glu Ala Gin Gly Cys Asp He Arg Cys Leu Val 
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180 185 190 

Val Gly Asp Glu Val Val Ala Ala He Glu Arg Arg Ala Lys Glu Gly 
195 200 205 

Asp Phe Arg Ser Asn Leu His Arg Gly Gly Ala Ala Ser Val Ala Ser 
210 215 220 

He Thr Pro Gin Glu Arg Glu He Ala He Lys Ala Ala Arg Thr Met 
225 230 235 240 

Ala Leu Asp Val Ala Gly Val Asp He Leu Arg Ala Asn Arg Gly Pro 
245 250 255 

Leu Val Met Glu Val Asn Ala Ser Pro Gly Leu Glu Gly He Glu Lys 
260 265 270 

Thr Thr Gly He Asp He Ala Gly Lys Met He Arg Trp He Glu Arg 
275 280 285 

His Ala Thr Thr Glu Tyr Cys Leu Lys Thr Gly Gly 
290 295 300 



<210> 91 
<211> 10404 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (3788) . . (4351) 
<400> 91 



accagctcca 


gcgtgtctta 


accgccgggc 


tggtaactga 


aaagtgggaa 


taagataagt 


60 


tttcttgact 


gggaaggtaa 


aataccgtat 


gcgttcagtc 


ggcaaaattt 


cgccaaatct 


120 


cctggatatc 


ttccatcaga 


tagccacgat 


agagcagaaa 


acgctggatc 


ttaacttttt 


180 


ctgaaaagac 


agttggcaaa 


ggttcgccat 


attttcgcgt 


cgcctgatcg 


cgcgccagtg 


240 


cgcaccagtc 


gatgtcacat 


tcacgcatcg 


ctttttctgt 


cgcttcgcgg 


gaaatacctt 


300 


tctgattcag 


ttcctggcga 


atacgcgcag 


gtccataacc 


tttgcggcta 


cggctggcga 


360 


taaagcgcgc 


aacaaatcgg 


ctgtcatcga 


gatagccatg 


ttcatggcac 


caggcaataa 


420 


cgcgctcgta 


atcttctgcc 


gtagcatcaa 


tctcttctgg 


gccatttttg 


cccataatcg 


480 


gtgccgcgag 


tttacgtcgc 


agttcttgct 


cactgtgatc 


gcgcaccgcc 


agaatgcgta 


540 


ccgcacgatc 


caacaggcga 


gcatatgccg 


ggcgacggga 


tgttgattct 


gtcatggcat 


600 


atcct tacaa 


cttaaaaaag 


caaaagggcc 


gcagatgcga 


cccttgtgta 


tcaaacaaga 


660 


cgatt aaaaa 


tcttcgttag 


tttctgctac 


gccttcgcta 


tcatctacag 


agaaatccgg 


720 
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cgttgagttc 


gggttgctca 


gcagcaactc 


acgtactttc 


ttctcgatct 


ctttcgcggt 


780 


ttccgggtta 


tctttcagcc 


aggcagtcgc 


attcgcttta 


ccctgaccga 


tcttctcacc 


840 


tttgtagctg 


taccacgcgc 


ctgctttctc 


gatcagcttc 


tcttttacgc 


ccaggtcaac 


900 


cagtt cgccg 


tagaagttga 


taccttcgcc 


gtagaggatc 


tggaattcag 


cctgtttaaa 


960 


cggcgcagcg 


attttgttct 


tcaccacttt 


cacgcgggtt 


tcgctaccca 


ccacgttttc 


1020 


gccctctttc 


accgcgccga 


tacgacggat 


gtcgagacga 


acagaggcgt 


agaatttcag 


1080 


cgcgttacca 


ccggtagtgg 


tttccgggtt 


accgaacatc 


acaccaattt 


tcatacggat 


1140 


ctggttgatg 


aagatcagca 


gcgtgttgga 


ctgcttcagg 


ttacccgcca 


gcttacgcat 


1200 


cgcctggctc 


atcatacgtg 


ccgcaaggcc 


catgtgagag 


tcgccgattt 


cgccttcgat 


1260 


ttccgctttc 


ggcgtcagtg 


ccgccacgga 


gtcaacgacg 


ataacgtcta 


ctgcgccaga 


1320 


acgcgccagg 


gcgtcacaga 


tttccagtgc 


ctgctcgccg 


gtgtccggct 


gggagcacag 


1380 


caggttgtcg 


atatcgacgc 


ccagtttacg 


tgcgtagatt 


gggtccagcg 


cgtgttcagc 


1440 


atcgataaac 


gcacaggttt 


taccttcacg 


ctgcgctgcg 


gcgatcacct 


gcagcgtcag 


1500 


cgtggtttta 


ccggaagatt 


ccggtccgta 


gatttcgacg 


atacggccca 


tcggcagacc 


1560 


acctgcccca 


agcgcgatat 


ccagtgaaag 


cgaaccggta 


gagatggt tt 


ccacatccat 


1620 


ggaacggtct 


tcacccaggc 


gcatgatgga 


gcctttacca 


aattgtttct 


caatctggcc 


1680 


cagtgctgcc 


gccaacgctt 


tctgtttgtt 


ttcgtcgata 


gccattttta 


ctcctgtcat 


1740 


gccgggtaat 


accggatagt 


caatatgttc 


tgttgaagca 


attatactgt 


atgctcatac 


1800 


agtat caagt 


gttttgtaga 


aattgttgcc 


acaaggtctg 


caatgcatac 


gcagtagcct 


1860 


gacgacgcac 


cgcatcacgg 


tcgccgctga 


agcattcccg 


ccgggtaatg 


ccttcaccgc 


1920 


gggcagtggc 


aaaagcaaac 


cagacggtgc 


cgacaggctt 


ctcttcactg 


ccgccatccg 


1980 


gcccggcgat 


accactaata 


gacacggcat 


aatcagcacg 


agccgctttc 


agtgcgccta 


2040 


tcgccatttc 


caccacgacg 


ggttcactca 


ccgcgccatg 


ctgcgccagc 


gtctcttcgc 


2100 


gtacgccgat 


catctgcgct 


ttggcttcgt 


tactgtaggt 


gacaaatccg 


cgttcaaacc 


2160 


ciyyoyyciyoL 


clLxOyyOclcl La 


LL-yy Lad LL-d. 






rri" ar*a a na p"h 
y uciociciycioL. 


2220 


cggcagttgt 


tacggttgcg 


ccacgggctt 


tcagcgcctg 


cccaacctgt 


tcacttaact 


2280 


gcatcagttc 


actgtcagtc 


atcacaacct 


ctgtcagtca 


aaaatttatg 


ccggacaaga 


2340 


tagcactttc 


gtcaggaaga 


tggtgttggc 


gttgcaattt 


tacgaggagg 


attcagaaaa 


2400 
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aagctgatta 


gccagaggga 


agctcacgcc 


cccctcttgt 


aaatagctac 


tgtactcgcg 


24 60 


ccagcgccac 


ggcttgtcct 


aactgccaga 


ccgccattgc 


gtaatgggtg 


ctgtggttgt 


2520 


aacgggtgat 


ggtgtagaag 


ttcggcagac 


cgtaccagta 


ctggtagccg 


gtgccaacat 


2580 


ccagacgcag 


caggctggct 


tgttgatggt 


tgcccagcgg 


ctgctgtggc 


gttaaacctg 


2640 


cggcggcaag 


ctgcgaaatg 


ctgtacttag 


ttttgaagcc 


atttggcaag 


cctggagcct 


2700 


gaccgtttgc 


cattaccgcg 


acctgatcgc 


ctttcaccca 


gccgtgcgct 


ttgaaatagt 


2760 


tcgccacgct 


accgatcgca 


tcaaccggat 


cccacaggtt 


gatatgcccg 


tcgccgctga 


2820 


aatct accgc 


atattgtttg 


taagacgacg 


gcataaactg 


tccgtagccc 


atcgccccgg 


2880 


caaaggaacc 


tttcagattg 


agcggatcgt 


cctgctcgtc 


gcgcgccatc 


aacaggaagg 


2940 


tttccagctc 


gccagagaaa 


tactccgcgc 


ggcgtgggta 


gttaaatgac 


agcgttgcca 


3000 


gcgcatcgag 


gatgcgagtt 


ttccccatca 


cgcgccccca 


gcgggtttca 


acgccgataa 


3060 


tcccgacgat 


aatttccggc 


ggtactccat 


acacctgcca 


cgcgcgattc 


aacgcatctt 


3120 


catactgatt 


ccagaaaacc 


acaccgttct 


gcacgttgtc 


cggcgtaata 


aattttttgc 


3180 


gataacggag 


ccatgcgccg 


ttcggacctg 


atggcggttt 


caccgatgtg 


gttggtgcct 


3240 


ggttatccat 


cagccgcagt 


accgaatcca 


gacgcttcgc 


ctgggagaga 


atttcctgca 


3300 


actgctgacg 


atcgaaaccg 


tgtttgttca 


ccattttgtc 


gatgaactgc 


tgggcattcg 


3360 


ggttattagc 


gaaatcgccg 


cccatctgca 


tcacattgtg 


ctgcggctca 


agcaggaagc 


3420 


cgccagacgg 


cgttccggtg 


gtcgtatcag 


tctcagtagg 


ttttggcttg 


ctgctacagg 


3480 


cggcaagcaa 


cacaaaaagg 


ggaagcaatg 


ttacataacg 


acgcttgaac 


atgaggggtc 


3540 


catttaacag 


attcaaccag 


gggcaagtat 


ggtaaagcat 


cacgccccgc 


acaaggaagc 


3600 


ggtagtcact 


gcccgatacg 


gactttacat 


aactcaactc 


attcccctcg 


ctatcctttt 


3660 


attcaaactt 


tcaaattaaa 


atatttatct 


ttcattttgc 


gatcaaaata 


acacttttaa 


3720 


atctttcaat 


ctgattagat 


taggttgccg 


tttggtaata 


aaacaataaa 


tcctgaagga 


3780 



gagaaca atg ata gaa acc att act cat ggt gca gag tgg ttt ate ggg 3829 

Met He Glu Thr He Thr His Gly Ala Glu Trp Phe He Gly 

15 10 

ctg ttc caa aag ggc gga aag gtg ttt acc ggg atg gtg acc ggc att 3877 

Leu Phe Gin Lys Gly Gly Lys Val Phe Thr Gly Met Val Thr Gly He 

15 20 25 30 

ctt ccg ctg ttg att age ctg ctg gtt ate atg aac gca ctg att aat 3925 

Leu Pro Leu Leu He Ser Leu Leu Val He Met Asn Ala Leu He Asn 

35 40 45 
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ttt ate ggt cag cat cgt att gaa cgt ttt get caa cgt tgc gec ggt 3973 
Phe He Gly Gin His Arg He Glu Arg Phe Ala Gin Arg Cys Ala Gly 
50 55 60 

aac cct gtt tec cgt tac eta ctg tta ccg tgc att ggc acg ttt gtc 4021 
Asn Pro Val Ser Arg Tyr Leu Leu Leu Pro Cys He Gly Thr Phe Val 
65 70 75 

ttt tgc aat ccg atg ace eta age ctg ggt cgc ttt atg ccg gaa aag 4069 
Phe Cys Asn Pro Met Thr Leu Ser Leu Gly Arg Phe Met Pro Glu Lys 
80 85 90 

tac aaa ccc age tac tac gcg gcg gee tct tat age tgc cac tea atg 4117 
Tyr Lys Pro Ser Tyr Tyr Ala Ala Ala Ser Tyr Ser Cys His Ser Met 
95 100 105 110 

aat ggc etc ttc ccc cat ate aac cct ggc gaa ctg ttt gtt tat ctt 4165 
Asn Gly Leu Phe Pro His He Asn Pro Gly Glu Leu Phe Val Tyr Leu 
115 120 125 

ggc att gec age ggt ctg aca acg ctg aac ctg cca ctt ggc cca ctg 4213 
Gly He Ala Ser Gly Leu Thr Thr Leu Asn Leu Pro Leu Gly Pro Leu 
130 135 140 

gcg gtg agt tat ctg ctg gtt ggt ctg gtc acc aat ttc ttc cgc ggc 4261 
Ala Val Ser Tyr Leu Leu Val Gly Leu Val Thr Asn Phe Phe Arg Gly 
145 150 155 

tgg gtg acc gat ctg acc acc gec att ttt gag aaa aag atg ggc att 4309 
Trp Val Thr Asp Leu Thr Thr Ala He Phe Glu Lys Lys Met Gly He 
160 165 170 

caa ctt gaa caa aaa gtt cac ctg gca gga gca aca tea tga 4351 
Gin Leu Glu Gin Lys Val His Leu Ala Gly Ala Thr Ser 
175 180 185 

egcatatteg gatcgaaaaa ggaacgggtg getggggegg cccgcttgag ctgaaageca 4411 
cgccgggaaa aaaaatcgtc tatatcaccg ccggtacccg gectgegatt gttgacaaac 4471 
tggcacagct tactggctgg caggctattg aeggatttaa agaaggtgaa cccgcggagg 4531 
eggaaattgg tgtcgcggta atcgactgtg geggcacatt acgctgcggc atctatccga 4591 
aacgaegtat tcccaccatt aatatccact egaegggcaa gtccggtccg ctggcgcagt 4 651 
acattgtgga agatatttat gtctctggcg taaaagaaga aaacatcact gtagtaggtg 4711 
atgcgacacc acaacccttt tccgtgggcc gtgactatga caccagtaag aaaatcaccg 4771 
aacaaagega tggtttactg gcgaaggtgg gaatgggcat ggggtccacc gttgcggtgc 4831 
tgtttcaatc tggtcgtgac accatcgaca ctgtattaaa aaccattctg ccgtttatgg 4891 



cattcgtctc ggegctcatt ggcatcatta tggcttctgg ccttggtgac tggattgece 4 951 
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acggtcttgc tccgctggcg 
ccttcccact gctttcacct 
tattgattgg cgtgcagatt 
tgtttgccat caacgcgcag 
aagcccgtca ggacacggtt 
ccggcgcgcc gactgtactg 
tgaaacatga ccgttattta 
gccctcagtg accagatgct 
tattgcttca ttcattgcca 
tcactcgggc agcatcgcta 
cgcgaactgg gtcatgtcac 
actgtccatg tggcaggccc 
gaatctgtta aggagtaaaa 
ttaggcgcgt tcctgtgcca 
attcagagcg acaaagccgc 
atggcgtacg gttttggtgc 
ggggtagatg aaatctttgg 
gcagccttta tcagcgactt 
gtgggttatt tcctgtgtgc 
gggcgcatta ttcagatcaa 
tacagcgcag cgaaatttgg 
gagtacggca ttacggtgca 
cagtcactgt tgccacaata 
tattacatcg acaaagtacc 
ctgctgttct acgccagtcc 
ggcggtcagg tgatgttctg 
agaatgcctg atgcgctacg 
aagttatggt atccgcactc 
taggcggctg gcaaatttct 



agccatccac 


tgggtctggt 


ttcttcggcc 


caggcgcagt 


ggtctcggca 


atattccgcc 


gcggcctgcg 


acttcatccc 


cgcgtcggtg 


tcccttctgt 


atcgcctggt 


ttgtctccgg 


tcagaccacc 


atcacccgta 


catcaccttt 


cgtgaaggcg 


cggcgagttg 


aaaggtgcac 


tccggtgacc 


gctgttggca 


cctgcgcttc 


gatggtttaa 


tgtccccgac 


gatatcgcgc 


aatgaatcag 


gttgccgttg 


cggtctggct 


gccgaggggt 


aaatgtggca 


caagaaatta 


tgacgccact 


agcgagcaaa 


tcgcgtggat 


ttgctggtct 


ccagctcggc 


gattttgacc 


gcgtgaattt 


tcgcgtttga 


ctcgaaatcc 


ggcaaagtgg 


tggcgtcggg 


ctgactcaat 


ttcactgatg 


ctcggtaacc 


cgcgaccaag 


ctgggtatca 


gctcaaacgc 


ggctgcgatt 


taaggcgtcg 


tactgcaccg 


atcaacagcg 


gagatccatt 


ctcatcaggc 


atacaggact 


atcaccgtcg 


ccgttatcgc 


cgttttaacc 


gtgccttcga 



catgctggcg ctcatctgtt 5011 
tatcgcacag gttatcggcg 5071 
gcatctggct ttaccggcac 5131 
ggtcggtttg tcgctggcgg 5191 
actggtgagc cgctttttaa 5251 
ttttatctat caatagaggc 5311 
tcggcgcgag tgccattgac 5371 
cgcctgcgga cctcgaagag 5431 
tccatcccgg tttgcaattt 5491 
gcgtggcgga agacaacctt 5551 
acgaagcgga atttccgggc 5611 
cgggatcggt tttgaagttt 5671 
tcatcggtgg tgggcaaacc 5731 
atcgcgtcgc ggttgtcgat 5791 
acgccgaata tggtgaaagt 5851 
gcgttctggc gctctctcgt 5911 
acagcgccgg aatagcaaaa 5971 
gttcgctaca ggtgaatctg 6031 
tgatccgcga cgggattcag 6091 
gcagcaaaca caactctggc 6151 
cactggcgct ggatctggcg 6211 
tgctgaaatc gccgatgttc 6271 
aaccggatca agtcgagcag 6331 
atcaagatgt gctgaatatg 6391 
gacagtcgat caatgtcacc 6451 
aaggatctcc gtgagactat 6511 
tccgccacta cattaaggaa 6571 
ctggtgtgcg caactggcct 6631 
cacactatgc cagcaagggc 6691 
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gggttggcgt 


gggccgttcc 


agcgggcgct 


ttaaaccgcg 


ggtcgtggtc 


gccatcgcgc 


6751 


tggacgatca 


gcagcgcatc 


gtcgacacct 


tgtttatgaa 


aggactgacc 


gtcttcgccc 


6811 


gaccgcaaaa 


aattcccgca 


attaccggta 


tgcatgcggg 


tgatttacag 


cccgatgtga 


6871 


tctttcccca 


tgatccacta 


tcacagaatg 


ctctatcatt 


ggcgcttaaa 


ctgaaacgtg 


6931 


gataatttcg 


ttgtgaatgt 


tacttgcttg 


cgaagttatc 


attttgaaac 


ctaaatcagg 


6991 


taatcacgcc 


catgaaacct 


cgtcagcgtc 


aggccgccat 


tctggagtat 


ctgcaaaagc 


7051 


agggtaaatg 


c^cggttgaa 


gaattggcgc 


aatactttga 


caccacaggc 


acaaccattc 


7111 


gcaaagatct 


ggtcattctg 


gaacatgccg 


gaaccgtcat 


tcgtacttat 


ggcggagtgg 


7171 


tgttgaataa 


agaggaatcc 


gatccgccta 


tcgatcataa 


aacactcatc 


aacacccaca 


7231 


agaaagagct 


gattgcagaa 


gctgccgtta 


gttttatcca 


tgatggcgat 


tcgatcattc 


7291 


ttgatgctgg 


cagtaccgtt 


ttgcagatgg 


ttcccctgct 


ctcgcgcttt 


aataacatca 


7351 


cggtgatgac 


caacagcctg 


catatcgtca 


atgcgctatc 


cgaactggat 


aacgaacaaa 


7411 


ctatcctgat 


gccaggcgga 


acgtttcgca 


aaaaatcggc 


ctcatttcac 


gggcaactgg 


7471 


cagagaatgc 


c ttcgagcat 


t tcaccttcg 


ataaattgtt 


tatgggcacc 


gacggcatcg 


7531 


atctcaatgc 


gggcgtaacc 


acctttaacg 


aggtttatac 


cgtcagtaag 


gcaatgtgca 


7591 


atgccgcgcg 


cgaagtgatt 


ttgatggcgg 


actcatcaaa 


gtttggccgt 


aaaagcccca 


7651 


acgtagtttg 


cagtcttgaa 


agcgtcgata 


agctgattac 


cgacgcaggt 


atcgatccgg 


7711 


cgtttcgtca 


ggcgctggaa 


gagaaaggga 


tcgatgtgat 


cataaccgga 


gagagcaatg 


7771 


agtgaagcac 


tactgaacgc 


gggacgtcag 


acgttaatgc 


tggagttgca 


ggaagcaagc 


7831 


cgtttaccgg 


aacgtctggg 


cgatgatttt 


gttcgcgccg 


ccaatatcat 


cctgcactgt 


7891 


gaaggcaaag 


tggtggtttc 


gggaattggc 


aaatcgggcc 


acattggtaa 


gaaaatcgcc 


7951 


gcaacgcttg 


ccagtaccgg 


cactccggct 


ttttttgtcc 


atccggcaga 


agcgctgcac 


8011 


ggcgatctgg 


ggatgatcga 


aagccgcgat 


gtgatgctgt 


ttatctctta 


ctccggtggc 


8071 


gcgaaggaac 


tggatctgat 


tattccgcgt 


ctggaagata 


aatctatcgc 


gctgctggcg 


8131 
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8191 


gtagaacgcg 


aagcctgccc 


gatgcacctt 


gcgccgacct 


ccagcaccgt 


caataccctg 


8251 


atgatgggtg 


acgcgctggc 


gatggcggtc 


atgcaggcgc 


gcggatttaa 


tgaagaagat 


8311 


tttgcccgct 


cccacccagc 


cggggcactg 


ggcgctcgct 


tgctgaataa 


agtgcatcat 


8371 
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ctgatgcgcc gtgacgatgc catcccacag gtggcgttaa ccgccagcgt gatggatgcg 8431 
atgctggaac tcagccgcac cggtctgggg ctggtggcgg tatgtgacgc tcaacaacag 84 91 
gtacaaggcg tctttaccga cggcgattta cgtcgctggc tggttggcgg cggcgcactc 8551 
accacgccag tcaatgaagc gatgacggtc ggcggcacca cgttgcaatc gcaaagtcgc 8611 
gccatcgacg ccaaagagat cctgatgaag cgcaaaatca ctgccgcacc ggtggtggat 8671 
gaaaacggca aactcaccgg cgcaataaac ctgcaggatt tctatcaggc cgggattatt 8731 
taatccttca atcccagacg tttcgccagc cgatgcaggt tggcgacgtc ggtttccagc 8791 
atccgcgcgc aggcagccca gttgtgatga ttttgtgcca gtgcctgacg aatagtttca 8851 
cgctggaacg cttctgtcgc ttcacgcagg ttttgcttaa caacgggcac cgccgccact 8911 
tctggcgtcg gcaacgtcac ctcaggaaaa gcaaaatgtt gcgcctcaag aatcacttca 8971 
tcgccgctgc gggtggctct cgccagaact accgcccgat gaatagcatg ttccagttcg 9031 
cgcacgtttc ccggaaaact gtagtgttgc agtaaatttc gcgctccggc acttaatacc 9091 
acgcgggaga gcccctgccg caaacgacac tgctcgcaga aataccccgc cagcagaatg 9151 
acatcatcgc cccgctcacg cagcggcggc accgaaagtg gaaacacgct caggcgatga 9211 
aacaaatcgg cgcggaatcg ccctgccagc acctcttcgc gtaaatcgcg gttagtcgcc 9271 
gccagcacgc gcacatcgac ccgcaaacaa cggtcatcgc caacgcgctg aatatcgcca 9331 
tactgcaaca ccctcagcag cttggcctgc aatgccaacg acaactcgcc gatctcatcc 9391 
agaaacagcg tgccgttatc cgccatttca aacttcccgc tgcgattact gatagcgcca 9451 
gtaaacgctc ctttcacatg cccgaacaac tcactttccg ccacactttc cggcagtgca 9511 
gcacagttga gatagaccag cggattcacc gcccgtggcg aggcttcatg aatcgctttc 9571 
gccaccagct ccttaccggt tccagtctca ccgctgatca ggacgttgag atcggacgcc 9631 
gccacaatct caatctcttt tttcagttgc gtcatgccag gggacaagcc aatcatctgc 9691 
gtctgtttca ccgcttcaaa cggcgtggca tcgcctggca gcatattctg gctttccagt 9751 
tgttcaatca gcaacgcatt gcttaacgct cccgccgcca gcgcagcaat cagccgtagc 9811 
tcttcgtcgc tgaaaacatc gaactgatcg ggctgcatcc cgtcgagcgt cagtgcgccg 9871 
atcaggtttt gcccggcaaa caatggcaga ccaacgcagg cgtgaacctt cagactctcc 9931 
tgcccaggaa tcaaaccgtc atagggatcg ggcaattcgc tgtctgcggg aaagcgcacc 9991 
acatccccgg cgcgggcaat cgcttccagc cgtggatgcc cttccagcgc aaagcgtcta 10051 
ccgagtacat cctttgccag accgtcgatg gcaagcggaa taaactgccg cgaatcgtaa 10111 
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cgtagcaacg cagacgcatc gcactccagc acctgacgta gcgtggtgat caggcgctga 10171 
aaacgatcct ggtgaccaat cccacgctgc aattcgatgg cgatattcgc cagcacatca 10231 
acggaaaaac tcatctttgc ctcactgtca atttgactat agatattgtc atatcgacca 10291 
tttgattgat agtcattttg actactcatt aatgggcata attttattta tagagtaaaa 10351 
acaatcagat aaaaaactgg cacgcaatct gcaattagca agacatcttt tta 10404 



<210> 92 
<211> 187 
<212> PRT 

<213> Escherichia coli 
<400> 92 

Met lie Glu Thr He Thr His Gly Ala Glu Trp Phe He Gly Leu Phe 
15 10 15 

Gin Lys Gly Gly Lys Val Phe Thr Gly Met Val Thr Gly He Leu Pro 
20 25 30 

Leu Leu He Ser Leu Leu Val He Met Asn Ala Leu He Asn Phe He 
35 40 45 

Gly Gin His Arg He Glu Arg Phe Ala Gin Arg Cys Ala Gly Asn Pro 
50 55 60 

Val Ser Arg Tyr Leu Leu Leu Pro Cys He Gly Thr Phe Val Phe Cys 
65 70 75 80 

Asn Pro Met Thr Leu Ser Leu Gly Arg Phe Met Pro Glu Lys Tyr Lys 
85 90 95 

Pro Ser Tyr Tyr Ala Ala Ala Ser Tyr Ser Cys His Ser Met Asn Gly 
100 105 110 

Leu Phe Pro His He Asn Pro Gly Glu Leu Phe Val Tyr Leu Gly He 
115 120 125 

Ala Ser Gly Leu Thr Thr Leu Asn Leu Pro Leu Gly Pro Leu Ala Val 
130 135 140 

Ser Tyr Leu Leu Val Gly Leu Val Thr Asn Phe Phe Arg Gly Trp Val 
145 150 155 160 

Thr Asp Leu Thr Thr Ala He Phe Glu Lys Lys Met Gly He Gin Leu 
165 170 175 

Glu Gin Lys Val His Leu Ala Gly Ala Thr Ser 
180 185 



<210> 93 
<211> 10390 
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<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (152) . . (226) 

<400> 93 

aaaattctta cgtaatttat aatctttaaa aaaagcattt aatattgctc cccgaacgat 60 

tgtgattcga ttcacattta aacaatttca gaatagacaa aaactctgag tgtaataatg 120 

tagcctcgtg tcttgcgagg ataagtgcat t atg aat ate tta cat ata tgt 172 

Met Asn lie Leu His lie Cys 
1 5 

gtg acc tea aaa tgg ttc aat att gac aac aaa att gtc gat cac cgc 220 
Val Thr Ser Lys Trp Phe Asn lie Asp Asn Lys lie Val Asp His Arg 
10 15 20 

cct tga tttgcccttc tgtagecate accagagcca aaccgattag attcaatgtg 276 
Pro 

25 



atctatttgt 


ttgetatate 


ttaattttgc 


ettttgeaaa 


ggtcatctct 


cgtttattta 


336 


cttgttttag 


taaatgatgg 


tgettgeata 


tatatctggc 


gaattaatcg 


gtatagcaga 


396 


tgtaatattc 


acagggatca 


ctgtaattaa 


aataaatgaa 


ggattatgta 


atggaaaact 


456 


ttaaacatct 


ccctgaaccg 


ttccgcattc 


gtgttattga 


gecagtaaaa 


cgtaccactc 


516 


gegcttateg 


tgaagaggca 


attattaaat 


ccggtatgaa 


cccgttcctg 


ctggatagcg 


576 


aagatgtttt 


tatcgattta 


ctgaccgaca 


gcggcaccgg 


ggcggtgacg 


cagagcatgc 


636 


aggctgegat 


catgcgcggc 


gaegaagect 


acageggcag 


tegtagctae 


tatgegttag 


696 


ccgagtcagt 


caaaaatatc 


tttggttatc 


aatacaccat 


tccgactcac 


cagggcegtg 


756 


gegcagagea 


eatctatatt 


ccggtactga 


ttaaaaaacg 


cgagcaggaa 


aaaggcctgg 


816 


ategcagcaa 


eatggtggcg 


ttctctaact 


atttctttga 


taccacgcag 


ggccatagcc 


876 


agatcaaegg 


ctgtaccgtg 


egtaaegtet 


atatcaaaga 


agecttcgat 


acgggcgtgc 


936 


gttacgactt 


taaaggcaac 


tttgaccttg 


agggattaga 


aegeggtatt 


gaagaagttg 


996 


gtccgaataa 


cgtgccgtat 


atcgttgcaa 


ccatcaccag 


taactctgea 


ggtggtcagc 


1056 


eggtttcact 


ggcaaactta 


aaagcgatgt 


acagcatcgc 


gaagaaatac 


gatattcegg 


1116 


tggtaatgga 


ctccgcgcgc 


tttgctgaaa 


aegectattt 


catcaagcag 


cgtgaagcag 


1176 


aatacaaaga 


ctggaccatc 


gagcagatca 


cccgcgaaac 


ctacaaatat 


gecgatatge 


1236 


tggcgatgtc 


cgccaagaaa 


gatgegatgg 


tgccgatggg 


cggcctgctg 


tgcatgaaag 


1296 
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acgacagctt ctttgatgtg tacaccgagt 
tcccgacata tggcggcctg gaaggcggcg 
acggcatgaa tctcgactgg ctggcttatc 
gtctggaaga gattggcgtt gtctgccagc 
ccggtaaact gttgccgcat atcccggcag 
agctgtataa agtcgccggt atccgtgcgg 
atccgaaaac cggtaaacaa ctgccatgcc 
gcgcaacata tactcaaaca catatggact 
agaacgcggc gaatattaaa ggattaacct 
tcaccgcaaa acttaaagaa gtttaattaa 
actctcttac cctacatcct caataacaaa 
ctgatcaagc tgaaaaaaag cactctgcat 
taattggtgg aggtatgttt gctttacctg 
gtgcctttat ccttatcatt gcctggtttt 
aagcaaattt aaattatccc gtcggctcca 
gtaacacctg gaacattatc agcggtatta 
atgcctatat ctctgctaat ggtgcgatca 
atcacgctaa tccacgtatt gtcgggatct 
ggttaagttc gttagccgcc agtcgtatta 
cctttgtgat cgtgtttggt tcttttttct 
ccaccagctc cactgcggga acgtcttact 
gtctggcgtc atttggtttc cacggcaata 
gcaaagataa gttaatcaaa agcgtggtat 
tcttctggct ctattgcacc atggggaata 
cctcaggcgg caacgttgat tcgctggtga 
ttatcgagtt ttgcctgctg gtgttctcta 
tcacgctggg gttgttcgat tatctggcgg 
ggcgtttcaa aaccgtgctg ttaaccttcc 



gcagaaccct ttgcgtggtg caggaaggct 1356 
cgatggagcg tctggcggta ggtctgtatg 1416 
gtatcgcgca ggtacagtat ctggtcgatg 147 6 
aggcgggcgg tcacgcggca ttcgttgatg 1536 
accagttccc ggcacaggcg ctggcctgcg 1596 
tagaaattgg ctctttcctg ttaggccgcg 1656 
cggctgaact gctgcgttta accattccgc 1716 
tcattattga agcctttaaa catgtgaaag 1776 
ttacgtacga accgaaagta ttgcgtcact 1836 
tactacagag tggctataag gatgttagcc 1896 
aatagccttc ctctaaaggt ggcatcatga 1956 
tttggggtgt tatggttata gcaggtacag 2016 
ttgatcttgc cggtgcctgg tttttctggg 2076 
caatgcttca ttccgggtta ttgttattag 2136 
gttttaacac catcaccaaa gatttaatcg 2196 
ccgttgcctt cgttctctat atcctcactt 2256 
ttagtgaaac gatatcaatg aatttgggtt 2316 
gcacagccat tttcgttgcc agcgtattgt 237 6 
cctcattgtt cctcgggctg aagattatct 2436 
tccaggtcga ttactccatt ctgcgcgacg 2496 
tcccgtatat ctttatggct ttgccggtgt 2556 
ttcccagcct gattatttgc tatggaaaac 2616 
ttggttcgct gctggcgctg gtgatttatc 2676 
ttccgcgaga aagctttaag gcgattatct 2736 
aatcgttcct cggcaccaaa cagcacggca 2796 
acttagctgt tgccagttcg ttctttggtg 2856 
acctgtttaa gattgataac tcccacggcg 2916 
tgccacctgc gttgttgtat ctgatcttcc 2976 
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cgaacggctt tatttacggg atcggcggtg 
ttattcccgc agtgcttgca atcaaagctc 
tctggggcgg caatcttatt ccggcgattg 
gctggttcgg caacgtcttt aacgtgttac 
gccattcgct ggcttcttgc ctctcaggaa 
atcctccttc accacgtatg ctttgcgtca 
ccgctttttg atttgtagtt ttgccctggt 
cctcgttggt ttaccgcgca tcgccgccga 
tgcgttctcc gtatatctgg cggggatggc 
cgatcgttca gggagaaagc cggtcgccat 
ggtgttctgt tcactggctg aaaccagcac 
gttgggcgca ggctgttgtt acgtagtggc 
tcgacgtcgg gctaaagtgc tgtcattact 
agcgccagtg ctcggacatc tgattatgct 
gatggcaatg atgggcatcg cggtactgat 
cccagcggcc cccgcagctt cggataaacc 
ttttttcctc agccgtgttg ttatcaccac 
caacacgtca ccggtattgc tgatggaaat 
cattatggcg ctgaccgctg gcgtcagcat 
gggaattttt aagccacgta cgttgatgat 
gatcactctt gccgtttcac cttcccatgc 
cgccggtttc tcggtaggtt ttggtgtggc 
acgcgcgggc gtagccagct cgaccttagg 
gatttggctg gcagcggtgg ttggtatcgg 
tgcctgtagc atagtgagcc tgttgctgat 
cgctcatgaa gaaatccatc accacgcttg 
tgatgcagga gcgcagcgta accaaagcgg 
tgagtaagtc gctggcaaag ttaagagcgt 
cgctgggtct gtcgcccaca ccgctgatgg 



ccgggctgtg cgccaccatc tgggcggtca 3036 
gcaagaagtt tcccaatcag atgttcacgg 3096 
tcattctctt tggtataacc gtgattttgt 3156 
ctaaatttgg ctaaatcctt caagaagcca 3216 
atcacttatg tccaaatggc aactcgcctg 3276 
ccttactatc aggacgcttt agcccatgtc 3336 
tttactttat cccgccggga ttgatatgta 3396 
tctcaatgcc agcgaagcgc agttgcatat 3456 
agctgcgatg ttatttgccg gtaaagtggc 3516 
acccggcgcg gcgctattta ttattgcctc 3576 
gttatttctt gcaggccgat ttctacaggg 3636 
gttcgctatt ttgcgcgaca cgctggatga 3696 
caacggtatt acctgcatca ttccggtgtt 3756 
taaattcccg tggcagagtc tgttctgggc 3816 
gttgtctttg tttattttaa aagaaacgcg 3876 
acgagaaaat agcgagtcgc tgcttaaccg 3936 
cctcagcgtt tcggtgatcc tcactttcgt 3996 
catggggttt gagcgcggtg aatacgccac 4056 
gaccgtttca ttctccacgc catttgcgct 4116 
cacctcgcag gtgttattcc tggcggcggg 4176 
ggtttctctg tttggtatca cgctgatttg 4236 
gatgagtcag gcgttagggc cgttttcatt 4296 
tattgcgcag gtttgcggtt cgtcactgtg 4356 
cgcatggaat atgctgatcg ggattctgat 4416 
tatgttcgtc gcgcctggac gccccgttgc 4476 
atctcaatct gctgctttgt ctgcaactgc 4536 
cgaagcggat aaacgtgaca ccttcggcgg 4596 
ggtttgacga cccgctcttt gtgaactcac 4 656 
tcagcatgga gcaaaatctg gcggagtgga 4716 
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tgcaaatgag caacctgctg ctggataaac cgcaccacca gacaccgcgc ggcctgaagt 477 6 
ttgagctggc ggcggaatca ccgctgatga tgatcatgct taatgcgctg tcgaaacaga 4836 
tctaccaacg ttacccgcag gcgaccatca aattacgtaa ctgggattac gattccttag 4896 
atgccattac tcgtggtgaa gtggatatcg gtttttccgg tcgcgaaagc catcctcgct 4956 
cgcgggagct gttaagctcg ctaccgttag ccattgatta tgaagtgctg tttagtgatg 5016 
tgccctgcgt ctggttacgc aaagatcatc cggcactgca tcaaacgtgg aatctggaca 5076 
ccttcttacg ttatccgcat atcagcattt gctgggaaca gagcgatacc tgggcgctgg 5136 
acaatgtgtt acaggagctg ggacgcgaac gcacgattgc tatgagcctg ccggaattcg 5196 
agcagtcact gtttatggca gcgcaacccg acaatctgct actggcgacc gcgccgcgct 5256 
actgtcagta ctacaatcaa ctccatcaac tgccgttggt tgctcttcct ctcccgtttg 5316 
acgaaagcca gcaaaaaaag ctggaagttc cttttaccct gctgtggcat aaacggaaca 5376 
gccataatcc gaagatcgtc tggttacggg aaaccattaa aaacctttac gcgtcgatgg 5436 
cataaccgaa tcgtatgaaa cgcgacccaa tttcacaata aaatgtaaaa aagttgtaat 5496 
aagcttgtct gaatcgaact tttagccgct ttagtctgtc catcattcca gtaaatgatt 5556 
actcttgtat tcataatgga ccattaagca tggagcgaaa aatggcgact cactttgccc 5616 
gagggatttt aacggaagga catctgattt ctgttcgtct cccctcccag tgtcatcaag 5676 
aagcccgaaa cattccccct catcgtcaaa gccgttttct ggcgtccaga ggtttactcg 5736 
cagaactgat gttcatgctg tatggcattg gcgaattgcc ggaaatcgtc accctgccga 57 96 
aaggtaaacc ggttttcagt gataaaaatt tgccttcgtt ttccatttcc tatgccggga 5856 
atatggttgg cgtggcgtta acaaccgaag gtgaatgtgg cctcgatatg gaactacagc 5916 
gtgcgacgcg cgggtttcat agcccacacg cgcccgataa ccacaccttt tccagcaatg 5976 
aatcgctatg gatcagtaaa caaaacgatc ctaacgaagc gcgggcgcag ctcatcacgc 6036 
tgcgccgaag cgtgctaaaa ctaaccggtg atgttttgaa tgacgatccg cgcgatctgc 6096 
agctgctgcc cattgccgga cgcctgaaat gtgctcatgt aaatcatgta gaagcgttat 6156 
gcgacgcgga agacgtgctg gtgtggtccg tggcggtcac gcccacgatt gaaaagctca 6216 
gtgtctggga gttagatggc aaacacggct ggaaaagcct gccggatatt cacagccgcg 6276 
ccaacaatcc taccagccgg atgatgcgtt ttgcccaact ctctaccgtg aaggcttttt 6336 
cgccaaattg atagacaacc acaggagtca tcatgtctga aaaattgcag gtggttacgt 6396 
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tactggggag cctgcgcaaa ggctcattta 
ttgctccggc gagcatggaa gtcaatgcgt 
acgctgacgt acagcaggaa gaaggttttc 
tccgtcaggc tgacggtgtg gtgatcgtca 
ggctgaaaaa tgccatcgac tggctttccc 
cggtattgat tcagaccagc tcaatgggcg 
tgcgccagat tctggttttc ctcgatgcaa 
gcgtgattca gaacaaagtt gatccgcaaa 
accacctgac cgggcaattg accgcatttg 
taaaaaaccc gccagcaatc atgcatggcg 
cgtcgataaa gacaatcttc aggataaaca 
gatcacgcag acgtccggta ccgattttca 
taccttcggt aatcgagaag ctgaacggca 
attcagtaag atcctgccag ttcacgcgtg 
aaatcagcgc accagctgca gcgtagcctg 
taaccagcag caacagcaga ccaacaacca 
atacgccgga agaggactca atataagccg 
tcacggaaga gatactgtcg acatacagcg 
catccgccag acctgcttta tcggtcacgc 
tgaccaacat gaaagagaaa atcacccctg 
ctacatgacc cacaactgtc attacgctcg 
catcacccag catccagccc agcagcgtcg 
gaatgttgcg cgaggccaga atagcaatga 
tgtgagaagt cagattaccg atgctcacca 
cgtttttcag ccccatcatg ccaatgaaca 
gactcaccgg aatgttggct atcatccagt 
gacctatcgc gccccagaag attgcgccca 
gtacaacgac aaaagcgaag aacgcattca 
ggttagcaaa cagtcccatc ataatactgc 



atggcatggt tgcacgtacc ctgccgaaaa 6456 
taccatccat tgccgacatt cccttgtatg 6516 
cagcaacggt tgaagctctg gcggaacaga 6576 
cgccggaata taactactcg gtaccgggtg 6636 
gcctgccgga tcaaccgctg gccggtaaac 6696 
tgattggcgg cgcgcgctgt cagtatcacc 6756 
tggtgatgaa caagccggaa tttatgggcg 6816 
ccggagaagt gattgatcag ggtacgctgg 6876 
gtgagtttat tcagcgagtt aagatctaaa 6936 
ggtttttaac gcgctatcga ttttagtgag 6996 
gcagcgcaac gatgattacg cacgggctta 7056 
tcacgcagta ggagataaag cccagcgcga 7116 
tcatcacggc ggtaataaac gccggaacag 7176 
ccagactgga agtcatcagc acgccaacgt 7236 
gcaccatccc cgccagcggc gacagaaaga 7296 
ctgccgtcag accggtacga ccgccaaccg 7356 
taacggaaga agtaccgata aacgaaccgg 7416 
cctgcttcat gcgcgggaat ttccccttct 7476 
caatcagcgt accggaggag tcaaacaagt 7536 
ccagcccgag gttaaacgac ccggctaaat 7596 
gcggcgcaga aacgatgcca ttgtagtgca 7656 
tcaccacgat agaaaccagc accgctgcgt 7716 
tgaagaagcc gaggataccc agaagtacgc 7776 
gcgtttccgg gttagcgaca atcacacctg 7836 
gaccgatacc gctggtaata cccacacgca 7896 
agcgaacgcg gaaaatcgtc agtaacagca 7956 
tcccgacctg ccacggcaag cccatcgcct 8016 
ggcccatagc gggtgccagt gcaactggca 807 6 
cgaatgcagc gatcagacag gtagtgacga 8136 
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agacggcgct ggtatccatg ccagcaacgc 
aaaccatcgt caggaaggtg gtaaaaccgg 
gttcgcgcag tttaaacacg cgttccagca 
gatgactcat tatctatttc cgaacaagga 
tgcgacaata ggcgcgtttg tgagagactt 
tgcgttgcgc aaatcggctc tacgaaaacg 
cggatagaag cggtattttt cgactgcgac 
tctcgcgcat atgtaacgat gtttcaggaa 
ttcaaacgtt tcaaaggtgt aaaactgtac 
ggtgttacgt tagcgaaaac agaagctgaa 
ttcgattcag aactggaagc catcgaaggg 
ccaatgtgtg tggtatctaa cggcccaaat 
aatatgttgc actacttccc ggataaactg 
ccagacccgg cgttaatgtt ccatgcggca 
attctggttg atgactcagt tgccggtgca 
ttctacttct gcgccgaccc gcacaataag 
acccatcttt cgcagttacc tgaactgtgg 
ttcttcacac tcccttcact taccccgctt 
tttgatatgt ctgtttcacg tcgggtaata 
ccgttaattg gtgttctgtt tcttgtcctc 
ctttgggtga taatacatcc aatttttctc 
gcgttgttaa ccggtgtaat ggttgcctgt 
tatcgttgtc tggctggtgg cataggtggc 
attgtacata ttaagggcat ggcttcctcg 
agtctcgttg tccgcatcat tcctgcattg 
acccgtctac ccggattgga tatttcatgt 
tactttatct ttgggctact caaaagcaga 
ccgttacccc aattcaaata tcatcccaag 



caagaatttg 


cgggttaaca 


aaaacgatgt 


8196 


cgatcacttc 


ggtccgtgcc 


gtcgtgccat 


8256 


tcccctgacc 


agaagtctgg 


gtggtatgtt 


8316 


gggaaaatcc 


gtcgctatcg 


tataccaaaa 


8376 


ttttattgga 


tttacttata 


cggcaacgat 


8436 


ttaaactgat 


taaaaaggaa 


aggcatgtcc 


8496 


ggtacgctgg 


tcgacagtga 


agtcatttgc 


8556 


tttggtatta 


cgctcgatcc 


tgaagaggta 


8616 


gaaattatcg 


atattgtttc 


ccttgaacat 


8676 


cacgtttacc 


gtgcagaagt 


cgctcggctg 


8736 


gctggagcgc 


tcctgtcagc 


gatcactgcg 


8796 


aacaaaatgc 


agcattctat 


gggcaagctg 


8856 


ttcagcggct 


acgatattca 


gcgctggaag 


8916 


aaagcgatga 


atgtaaatgt 


agaaaactgc 


89^6 


caatctggta 


tcgacgcagg 


tatggaagtg 


9036 


ccgatcgttc 


acccgaaagt 


caccaccttt 


9096 


aaagcgcgtg 


gttgggatat 


tacggcatag 


9156 


aaattggcgc 


tcaaaggtaa 


gtaaagggag 


9216 


catcacggac 


tttattttgc 


agttttagga 


9276 


tacatattct 


tcgcaaaaga 


accgctggtt 


9336 


ttattgtcga 


taactacggg 


agctattcct 


9396 


ctgccggaaa 


agatcgggtc 


acagaaacgt 


9456 


gtcgttatca 


ccgagatcta 


ttgtgcagtt 


9516 


gagttgtttg 


aaaacattct 


ttctggtgac 


9576 


ctggcaggtg 


tggtgatgag 


cagaatcatt 


a r o r 

9636 


cctgaaacag 


actctttaag 


ttaagcggga 


9696 


caggatgttt 


ctatgactca 


aaatatcagg 


9756 


ccactggaaa 


caggcgcatt 


tgaacaggat 


9816 
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aaaaccgtag 


agtgcgattg 


ctgtgaacaa 


cagacgtcag 


tttattactc 


gggtcccttt 


9876 


tattgcgttg 


atgaagttga 


acatctctgt 


ccgtggtgta 


ttgcggacgg 


ttctgctgct 


9936 


gaaaagtttg 


caggtagttt 


tcaggatgat 


gccagcatag 


aaggtgttga 


atttgagtat 


9996 


gatgaagagg 


acgaatttgc 


cggtattaag 


aacacatatc 


ctgatgaaat 


gctgaaagag 


10056 


ttggttgaac 


gcacgccagg 


ttatcatgga 


tggcagcagg 


aattctggct 


cgcgcattgt 


10116 


ggcgatttct 


gtgtttttat 


cggctatgtg 


ggctggaatg 


atataaaaga 


tcgcctcgat 


10176 


gaatttgcca 


accttgaaga 


agattgtgag 


aatttcggta 


ttagaaattc 


tgatctagct 


10236 


aaatgcctgc 


aaaagggtgg 


tcattgtcag 


ggttatctct 


tccgctgtct 


ccactgcggc 


10296 


aagctgagac 


bgtggggtga 


tttttcgtag 


ttatttaaat 


aatgagaaca 


ggccggagcg 


10356 


taattcacac 


atccggcctt 


atttcttaag 


ctta 






10390 



<210> 94 
<211> 24 
<212> PRT 

<213> Escherichia coli 
<400> 94 

Met Asn lie Leu His He Cys Val Thr Ser Lys Trp Phe Asn He Asp 
15 10 15 

Asn Lys lie Val Asp His Arg Pro 
20 



<210> 95 
<211> 10480 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (6265) . . (7455) 
<400> 95 

ttgatcaact cctgatgatt aatgagcagt tttatgagaa aagtgtggcg cggatcatgg 60 
tttaatcgag gaaaaacgcc ttttcctgga tcataaagtg gtagaacaca ttgcattcaa 120 
atcgcgcgta atgaataaag atgtcagaca acttcctcac cgtaacgcat agtgctggta 180 
cggttgcgcc catctttctt cgagcgatac agacacgtat cggcttcgac catcaattta 240 
ttaaagtcat cggtcagcgt taggtacgat gcgcgaccac taccgacgcc aatacttacc 300 
gtgagataaa gcgttttttg ttgccaggtg aatggttgca gttcaacgcc tttacggatt 360 
ttttccgcca ttagcagacc atcgacagga ttcaccgacg gcactgcaac agcaaattct 420 
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tcgccgccca ttcgcgccac cagcccctta 
aacacgctta acactttatc gccacattca 
tagtcgatat caagcagcat gacagtcaga 
agcgcctcat aaagaccgga ccgtgagtaa 
agcgcaactt gcttcattag cgaattgatc 
catatcgcca tcgtggcaat accgagacgt 
gaaccgaccg agatatcaat caccgaattt 
acaaaggtca acagacatgt tacctgcggc 
ggcagcggga acgccagact ccccgctccg 
ataagcgcga tggcgggcat catctgttct 
gccaacgtca gcatacaagg cacgatcaac 
tccgcaagca aaggccagaa atccagacta 
cgctgacagc ggcggcaaat aaaggtaccc 
tctcatggct gattcatctg tacaaccagc 
tgttgttctt cgcttaacga aacaccctgc 
cgacagcagg tcgcggtggc gtgctgagcg 
tgcttaccgt cattagccgg taatgccgga 
tgttgttcga tgactggcgc gcctttctcc 
cgaaagcgag agcgaaattt tgaacgggat 
attaataaac cgaacgccct aactgtttcg 
gcgagttacc tgcatcatcc agttccggac 
caatcgccac aataccgcca ccaacgccag 
actcccccgc gttctggtac ataccactgg 
gcattggcgt caccactggt tcatcaatat 
caaacgtccg ggccagctct acacagctca 
gcagaacggt tgtcacgtca tgatggaaat 
ccgcatttcg cgcggaatgt tcaaattcgg 
cagacacacc gcttaagccg cgcacgactt 



tcaccgacaa tcttctgaat atgccgggca 480 
tgtccatagt tatcgttaat gcttttgaaa 540 
tgttgtgtct gtttcagcga tggacttttc 600 
acctgagtca gaaaatcaaa gtcggctcgc 660 
gctgccacgc taaaagaaac cataattggg 720 
gcggagaaca tttgcggaat ggagaacggc 780 
gccaccagta cgatttccac cgcaccggtg 840 
gtatagcgca ctgcacacca gattaatgca 900 
ccaatgacta ccgaggcaat aaccgacaca 960 
gctttaaagc gcggcagcac tccaggaata 1020 
acgcccgttg agaattgctc actgaaccag 1080 
tcaatactga ccgaaccaag atagcatgtt 1140 
tgggaatgct attttgtcgt tttccgcaat 1200 
cagtgataga ttaccgccac gatataacgt 1260 
ggaatgttat gccacttagc cagacaaccg 1320 
ataaacaccg gatgcccgcg catgggggtt 1380 
gcaagacgtt tagcgacaaa atccgccgca 1440 
aggcaatact gacgctcttt catgcccaga 1500 
aaacgcgcga agagtggatc gagagactgc 1560 
tcaattgttc aagaacggca atacccgcaa 1620 
tccagacagc gatggccatt tcatgcggaa 1680 
atttcgccgg tagccccacc cgccaggcaa 1740 
tcgccatcag cgcgttaatt tgccgcgcct 1800 
gaatagcttt cccctgatta gccagaaaga 1860 
ttttcagagc gcagtaatga aagtagtttt 1920 
tgccaaacga cttcatcagc caggcgatag 1980 
aacgcgctac caccgtatcg taggaaatat 2040 
ccagcatacg ttgccgtggt gcgcttaatc 2100 
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gcccttgcaa catatcgcag accaccagcg 
taccctgctc catttccagt tgcactaagg 
cgacgcgttg ccagatttcc tcttcggagt 
ctttggaaat agactgaatg gaaaaacgtt 
cgtcaacggt acagatagca atccccaatc 
tataatccgc gactttaccc tgaccaatga 
aaattgcatt atccatggcg actgccactt 
ctgcgagtat atcagagctg aatatgtcgc 
tattacagaa ttcgtgtaag ccgaaatggg 
cgccaccaaa ggccactcgc gcgtcgctgg 
attccagacg tgccgccatc tgtctggcct 
aaaggccgaa ctcactatca ttagccagtt 
tgattgccgc aacggggcca aacatttctt 
tcgccagaac cgttggcgga tagtagttac 
acaaacgcgc accctgcgcc agggttttct 
caaaacgagc cattggtccg agagcgttct 
ctgccgcagc tgccacaaaa cgttcggtaa 
agcgttttgc cgctgcacat acctgtccgg 
tcaccgccag ttccagatcg gcatcgttaa 
ccagtacgca ttttttcagt gccgctccag 
cacttccggt caccgtgaca gcagcaatgc 
cgttgtcggc attcagccag ccatatacgc 
gggcaatgag ctgtgcacag cccatcacat 
ctgcaagaat gatgggaaca gcgccacgca 
taatcgccag aatcgtcccc aacggtcgat 
gcgtaggttc cgccttcagc attgccggac 
ccgatttcgc cacttcagcg cgcgcctggt 
tttgcgccat ttcttcgcta cgagcgcgca 
cacgataatc tatatttgtc tcgcgccagt 



caccggcatt aatgaacgga ttacgcggta 2160 
aattgaacgg tgatccagac ggatctttgc 2220 
aatgacgcat ggcgacaacg agactcagca 2280 
cttgcgcgtc tccggcctga aaaagctgtc 2340 
gggaaccgtc tactgtagcc agcgccggaa 24 00 
gcggccgcac ttgccgcaag atgttttcta 2460 
tctactcctg gaccgcaggt ctgaaaagac 2520 
gtcagatccg gtctttccac accgtctgga 2580 
aaagctcacg accaaagcca ctctttttca 2640 
cacaataacc attgataaac accccaccgc 2700 
gtgtttcgtc agtggtaaaa atggtcgctg 2760 
ccagtgcatg ttctgcatct ttcgcaatgg 2820 
cccgaaacgc ggtcatttct ggggtaacat 2880 
ctgccccagc catcttttcc ccgcccagta 2940 
ccacctgatg atgcagctca tcacgtaaat 3000 
cttcgtcacg gggatcgccc attttcaagg 3060 
atgccgaagc aattccctct tcgataataa 3120 
tattctgata acgtccggct accgccgctt 3180 
gcacaataaa cggatccgaa ccgcccagtt 3240 
cctgtgcgcc aatagccgct cccgcacgaa 3300 
gcgagtcttt aatcatctga ctgacaccgt 3360 
cttgtgggat acccgcatct ttaaacacct 3420 
tcggcgcatg tttaagtaag tagccgttac 3480 
tcacctgcca taacggaaaa ttccacggca 3540 
actcaataac cgcctgctga ttttccacca 3600 
catgttctgc ataccagtca cacaaattcg 3660 
tgattggttt gcccatttcg cgggtgatca 3720 
gagccttacc gatatcacgc agtttttcag 3780 
cgcgaaagcc tgctgccgcc agctgaagtg 3840 
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cgttttcgat atcgtcagcg ccagcccacg 
gatttatcga aattgcatga gttgccggag 
tcatggtatg aagatacgca gatttactct 
attcacgaat cgagaatgct atggatctga 
aagctggcag cataacccag gctgcagcaa 
cccgtctgcg ccagctggaa acagaactgg 
gtttacgtct ctctcctgcc gggcataact 
tagtggatga agcgcggagc gttgtcgctg 
gttcgctgga aagcaccgct gcagtgcgca 
gttatcccaa aattcagttt tcactttcca 
tactggaggg aaaactgaat gcggcgttta 
acgggatacc ggtataccgc gaggaactga 
taacccgtgc cagtcaggtt aatggcagta 
atcgtcgcca cttcgagagc tggtttcatg 
agatggagtc ttatcacgga atgttggcct 
ttccgcgctc tatgctggaa agtatgccgg 
ctgagcaatg gcgttggtta acaacctggc 
cgctcgaggc atttattcaa ctgctggatg 
gagctatttt tgatagttct tgcggttaat 
atgactatat ggggcaaata tggttacgcc 
tgatgatttt cccgtacgta atattgcacc 
tgatgcactt agtacaataa tatgtaatga 
agccacaaaa aagatattta ataaccttga 
tcggggtaac gacacgctat acaatgaaaa 
gaatggaaga cacaaagaaa atattgaatt 
tttagataat tttcgccatg atggagaaat 
tgtcactatg gggcgcgtat ttcagaccgg 
tgattttatt gaacaatttc caatgatcaa 



gcagcacaga aagttgttca cccgtggcag 3900 
taatggtcat cggggtatct cctttatgag 3960 
tgctttaaaa tgaataatat taagccactt 4020 
cccaactgga gatgttcaac gcggttgccg 4080 
aagtgcatcg cgtgccgtcg aatctcacta 4140 
gggttgatct gtttattcgc gagaatcagc 4200 
ttttacgcta tagccaacaa attctcgcgt 4260 
gcgatgagcc gcaaggttta ttttctcttg 4320 
ttccagccac gctggcggaa ttcaaccgtc 4380 
ccggcccttc cggcactatg ctggatggtg 4440 
ttgatggacc cattaaccat actgccatcg 4500 
tgatcgtcac gccacaagga tatgcgccag 4560 
acatttatgc cttccgcgcc aattgttcgt 4620 
ctgacggtgc cgctccggga actatccatg 4680 
gtgtgatcgc aggagcaggc attgcgctta 4740 
ggcatcacca ggttgaagcg tggccgttag 4800 
tggtctggcg tcgtggtgcg aaaacacgtc 4860 
tgcctgactc ggcaagacag ggatatcaat 4920 
atgctctata tagtgatgtt ccgatgactt 4 980 
agtaagcatc agcaattaca tatctcttcc 5040 
gcaggtaaaa gaagttttaa aggattttat 5100 
agagtggcgc acgtctttaa acatcaactc 5160 
caacttatca tatattcaga ggacttcttt 5220 
ggttcagttt aaactcactt atcccgccag 5280 
tcaggtagta ataaatttaa gccctattta 5340 
taatattttt tgcgctccca acccaaagcc 5400 
cgtcgagcgt gtactctttc tgtttctgaa 5460 
ccctggtgtt cccatcaaaa gagcgcatac 5520 



ni 
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accacatatt gaacccctgc cttcggatca ccataccgct gcagattact tacgccagtt 5580 

tgatttgctt gtcctgaatt ttatctctcg cggtaatttt gtcatactcc cccgattatg 5640 

gaataactct gaggttcaca gatggttcgt caataaagat cctaacttga tcaccgccat 5700 

tctcgacata acggacagcg aattaaaaga ggatttgttg caaagcctga tggattcatt 5760 

aggttctaac aaacatgtac tacccgaagt ctgcatctgc tttttatccc ttttagcaga 5820 

acaagaatct cctcattttc agaacttgtt tttatttttc gccaatatgt tattgcacta 5880 

tcaccaattt atgaatccca atgaaagtga tttgaatgac gtgttgatgc cagcatcatt 5940 

aagtgatgat aaaattatca aacatatggc gcgcaggacc ctcaaactgt ttgtaaaaaa 6000 

tgaaacaccg ccaaaagtta ctcacgaaga cctggtgaaa aacaggcctc gctcccctgt 6060 

cagaccacct atacccgcaa ccgccaaaac gccagacctc cctgaacgtc attaaaccgt 6120 

gatgttaccg actctctgac gcgtgaaaga atcagcgtca gagaaacgga aaacgcgatc 6180 

cagatcacaa atgcattgta ttcacatcat taaccgtttt aagatcattt catcactttt 6240 

tcgcaactca cccgataatc tgtt atg aca aca aac act gtt tec cgc aaa 6291 

Met Thr Thr Asn Thr Val Ser Arg Lys 
1 5 

gtg gcg tgg eta egg gtc gtt acg ctg gca gtc gee gec ttc ate ttc 
Val Ala Trp Leu Arg Val Val Thr Leu Ala Val Ala Ala Phe He Phe 
10 15 20 25 

aac acc acc gaa ttt gtc cct gtt ggc ctg etc tct gac att gcg caa 
Asn Thr Thr Glu Phe Val Pro Val Gly Leu Leu Ser Asp He Ala Gin 
30 35 40 

agt ttt cac atg caa acc get cag gtc ggc ate atg ttg acc att tac 
Ser Phe His Met Gin Thr Ala Gin Val Gly He Met Leu Thr He Tyr 
45 50 55 

gca tgg gta gta gcg eta atg tea ttg cct ttt atg tta atg acc agt 
Ala Trp Val Val Ala Leu Met Ser Leu Pro Phe Met Leu Met Thr Ser 
60 65 70 

cag gtt gaa egg cgc aaa tta ctg ate tgc ctg ttt gtg gtg ttt att 
Gin Val Glu Arg Arg Lys Leu Leu He Cys Leu Phe Val Val Phe He 
75 80 85 

gee age cac gta ctg teg ttt ttg teg tgg age ttt acc gtt ctg gtg 6579 
Ala Ser His Val Leu Ser Phe Leu Ser Trp Ser Phe Thr Val Leu Val 
90 95 100 105 



ate agt cgc att ggt gtg get ttt gca cat gcg att ttc tgg teg att 
He Ser Arg He Gly Val Ala Phe Ala His Ala He Phe Trp Ser He 
110 115 120 

acg gcg tct ctg gcg ate cgt atg get ccg gee ggg aag cga gca cag 



6339 



6387 



6435 



6483 



6531 



6627 



6675 
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Thr Ala Ser Leu Ala He Arg Met Ala Pro Ala Gly Lys Arg Ala Gin 
125 130 135 

gca ttg agt tta att gcc acc ggt aca gca ctg gcg atg gtc tta ggt 6723 
Ala Leu Ser Leu He Ala Thr Gly Thr Ala Leu Ala Met Val Leu Gly 
140 145 150 

tta cct etc ggg cgc att gtg ggc cag tat ttc ggt tgg cga atg acc 6771 
Leu Pro Leu Gly Arg He Val Gly Gin Tyr Phe Gly Trp Arg Met Thr 
155 160 165 

ttc ttc gcg att ggt att ggg gcg ctt ate acc ctt ttg tgc ctg att 6819 
Phe Phe Ala He Gly He Gly Ala Leu He Thr Leu Leu Cys Leu He 
170 175 180 185 

aag tta ctt ccc tta ctg ccc agt gag cat tec ggt tea ctg aaa age 6867 
Lys Leu Leu Pro Leu Leu Pro Ser Glu His Ser Gly Ser Leu Lys Ser 
190 195 200 

etc ccg eta ttg ttc cgc cgc ccg gca ttg atg age att tat ttg tta 6915 
Leu Pro Leu Leu Phe Arg Arg Pro Ala Leu Met Ser He Tyr Leu Leu 
205 210 215 

act gtg gtg gtt gtc acc gcc cat tac acg gca tac age tat ate gag 6963 
Thr Val Val Val Val Thr Ala His Tyr Thr Ala Tyr Ser Tyr He Glu 
220 225 230 

cct ttt gta caa aac att gcg gga ttc age gcc aac ttt gcc acg gca 7011 
Pro Phe Val Gin Asn He Ala Gly Phe Ser Ala Asn Phe Ala Thr Ala 
235 240 245 

tta ctg tta tta etc ggt ggt gcg ggc att att ggc age gtg att ttc 7059 
Leu Leu Leu Leu Leu Gly Gly Ala Gly He He Gly Ser Val He Phe 
250 255 260 265 

ggt aaa ctg ggt aat cag tat gcg tct gcg ttg gtg agt acg gcg att 7107 
Gly Lys Leu Gly Asn Gin Tyr Ala Ser Ala Leu Val Ser Thr Ala He 
270 275 280 

gcg ctg ttg ctg gtg tgc ctg gca ttg ctg tta cct gcg gcg aac agt 7155 
Ala Leu Leu Leu Val Cys Leu Ala Leu Leu Leu Pro Ala Ala Asn Ser 
285 290 295 

gaa ata cac etc ggg gtg ctg agt att ttc tgg ggg ate gcg atg atg 7203 
Glu He His Leu Gly Val Leu Ser He Phe Trp Gly He Ala Met Met 
300 305 310 

ate ate ggg ctt ggt atg cag gtt aaa gtg ctg gcg ctg gca cca gat 7251 
He He Gly Leu Gly Met Gin Val Lys Val Leu Ala Leu Ala Pro Asp 
315 320 325 

get acc gac gtc gcg atg gcg eta ttc tec ggc ata ttt aat att gga 7299 
Ala Thr Asp Val Ala Met Ala Leu Phe Ser Gly He Phe Asn He Gly 
330 335 340 345 



ate ggg gcg ggt gcg ttg gta ggt aat cag gtg agt ttg cac tgg tea 
He Gly Ala Gly Ala Leu Val Gly Asn Gin Val Ser Leu His Trp Ser 



7347 
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350 355 360 

atg teg atg att ggt tat gtg ggc gcg gtg cct get ttt gee gcg tta 7395 
Met Ser Met He Gly Tyr Val Gly Ala Val Pro Ala Phe Ala Ala Leu 
365 370 375 

att tgg tea ate att ata ttt cgc cgc tgg cca gtg aca etc gaa gaa 7443 
He Trp Ser He He He Phe Arg Arg Trp Pro Val Thr Leu Glu Glu 
380 385 390 

cag acg eaa tag ttgaaaggee cattcgggcc ttttttaatg gtacgtttta 74 95 

Gin Thr Gin 
395 



atgatttcca 


ggatgccgtt 


aataataaac 


tgcacaccca 


tacataccag 


caggaatccc 


7555 


ateagaeggg 


agategctte 


aatgccaccc 


ttgcccacca 


geegcataat 


tgegceggag 


7615 


ctgegtagge 


ttccccacaa 


aataaccgcc 


accaggaaaa 


agatcagegg 


cggcgcaacc 


7675 


atcagtaccc 


aatcagcgaa 


ggttgaactc 


tgacgcactg 


tggaegcega 


gctaataatc 


7735 


ategctatgg 


ttcccggacc 


ggcagtactt 


ggcattgeca 


gcggcacaaa 


ggcaatattg 


7795 


gcactgggtt 


catcttccag 


ctcttccgac 


ttgetttteg 


cctccggtga 


ateaatcget 


7855 


ttctgttgcg 


gaaagagcat 


ccgaaaaccg 


ataaacgega 


egattaagee 


gectgeaatt 


7915 


cgcagaccgg 


caatcgaaat 


gccaaatgta 


tccatcacca 


gttgcccggc 


gtaatacgee 


7975 


accatcatga 


tggcaaatac 


gtacaccgag 


gccatcaacg 


actgacgatt 


aegtteggea 


8035 


ctgttcatgt 


t gcctgccag 


gecaagaaat 


aacgegacag 


ttgttaatgg 


gttagctaac 


8095 


ggcagcaaca 


ccaccagccc 


caggecaatt 


gctttaaaca 


aatctaacat 


tggtggttgt 


8155 


tatcctgtgt 


e tctgggtta 


teagegaaaa 


gtataagggg 


taaacaagga 


taaagtgtca 


8215 


ctctttagct 


agecttgeat 


cgcattgaac 


aaaacttgaa 


ccgatttagc 


aaaacgtggc 


8275 


ateggtcaat 


tcattcattt 


gacttatact 


tgcctgggca 


atattatccc 


ctgcaactaa 


8335 


ttacttgeca 


gggcaactaa 


tgtgaaaagt 


accagcgatc 


tgttcaatga 


aattattcca 


8395 


ttgggtcgct 


taatccatat 


ggttaatcag 


aagaaagatc 


gectgettaa 


cgagtatctg 


8455 


tctccgctgg 


atattacege 


ggcacagttt 


aaggtgctct 


gctctatccg 


ctgcgcggcg 


8515 


tgtattactc 


eggttgaact 


gaaaaaggta 


ttgtcggtcg 


acctgggagc 


actgacccgt 


8575 


atgctggatc 


gcctggtctg 


taaaggctgg 


gtggaaaggt 


tgccgaaccc 


gaatgacaag 


8635 


cgcggcgtac 


tggtaaaact 


taccaccggc 


ggcgcggcaa 


tatgtgaaca 


atgccatcaa 


8695 


ttagttggcc 


aggacctgea 


ccaagaatta 


acaaaaaacc 


tgacggcgga 


cgaagtggca 


8755 


acacttgagt 


atttgettaa 


gaaagtcctg 


ccgtaaacaa 


aaaagaggta 


tgacgatgtc 


8815 
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cagacgcaat actgacgcta ttaccattca 
ggaatcgcca ctgtcactgg agaaagtgtc 
gcaacggatg tttaaaaaag aaaccggtca 
gatgacggaa atcgcgcaaa agctgaagga 
acgatatggc ttcgagtcgc aacaaactct 
tccgccgcat aaataccgga tgaccaatat 
aaatcattac aacagctagt tgaaaacgtg 
tttcatccgc aatagcagct gcgcttattc 
ccacgcagcc agttgttact tcttgtgcca 
acccaccgtt tgatttaaat cacatgggta 
tgccctatta taatcaacac gctatgtagt 
taacttccca cctttaccgc tttacgccac 
gtcataatga gcaccgcacc taaaaattgc 
gccgcacttg ccagtcctac tacgggcacc 
tcatagcgtc ccagtaacgt cccccagatc 
agatacatca gagacaagat ggtggtcata 
gcggaaccat cgagaatcag cgaggcaaca 
cagattacca gcgacatcac cgccggacgc 
atgttgccac acgcccaact aaatgctgcc 
acatgctgac cgttcagact atcttcgatt 
atccccgcca attgtttgcc atgcagtcgc 
gtaaaaaacg cctgtgcctg taacaccagc 
atggcacaaa aaagaaaagc aaactgcgca 
aaattcagtg gtactttcgg tcgtgcgaca 
aagcgcaaac cggccagcat cagcggtggc 
aaatttagcc cccatacgac cactaccagt 
ctaccgcctc tgaatttcat cttttgtaag 
aacagttgat tcgttagtcg ccggttacga 



tagcattttg gactggatcg aggacaacct 8875 
agagcgttcg ggttactcca aatggcacct 8935 
ttcattaggc caatacatcc gcagccgtaa 8995 
aagtaacgag ccgatactct atctggcaga 9055 
gacccgaacc ttcaaaaatt actttgatgt 9115 
gcagggcgaa tcgcgctttt tacatccatt 9175 
acaacgtcac tgaggcaatc atgaaaccac 9235 
tcttttccgc gcagggcgtt gcggaacaaa 9295 
atgtcgtggt tgttccccca tcgcaggaac 9355 
ctggcagtga taagtcggat gcgctcggcg 9415 
ttgttctggc cccgacatct cggggcttat 9475 
cgcaagccaa atacattgat atacagcccg 9535 
agacccgtta agcgttcatc caacaatagt 9595 
agtaacgata acggtgcaac ccgccaggtt 9655 
ccataaccaa caattgtcgc cacaaacgcc 9715 
tcgatagtaa ccagactgtg aatcatggtt 9775 
aagaagggaa tgattgggat taaagcgctc 9835 
gttgagtgcg acatgatctt tttattgaag 9895 
gccagggtca acataaagcc gagcatcgcc 9955 
aacaccagta cgccaaaaat cgctaaggcg 10015 
tccccgaaag taaacgcgcc aagcatgata 10075 
gaagccagtc cagcaggcat accgaagtta 10135 
aaactgatgg ttaatccata ccccagcagc 10195 
aaaaagatag ccggaaaagc gaccagcata 10255 
atgttatgaa gccccacttt gatgaccaca 10315 
agcgccaaca ccccatcttt tcgcgacatt 10375 
caatcaactt agctgaattt acttttcttt 10435 
cggcattaat gcgca 10480 
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<210> 96 
<211> 396 
<212> PRT 

<213> Escherichia coli 



<400> 96 

Met Thr Thr Asn Thr Val Ser Arg Lys Val Ala Trp Leu Arg Val Val 
15 10 15 

Thr Leu Ala Val Ala Ala Phe He Phe Asn Thr Thr Glu Phe Val Pro 
20 25 30 

Val Gly Leu Leu Ser Asp He Ala Gin Ser Phe His Met Gin Thr Ala 



35 



40 



45 



Gin Val Gly He Met Leu Thr He Tyr Ala Trp Val Val Ala Leu Met 
50 55 60 

Ser Leu Pro Phe Met Leu Met Thr Ser Gin Val Glu Arg Arg Lys Leu 
65 70 75 80 

Leu He Cys Leu Phe Val Val Phe He Ala Ser His Val Leu Ser Phe 
85 90 95 

Leu Ser Trp Ser Phe Thr Val Leu Val He Ser Arg He Gly Val Ala 
100 105 HO 

Phe Ala His Ala He Phe Trp Ser He Thr Ala Ser Leu Ala He Arg 
115 120 125 

Met Ala Pro Ala Gly Lys Arg Ala Gin Ala Leu Ser Leu He Ala Thr 
130 135 140 

Gly Thr Ala Leu Ala Met Val Leu Gly Leu Pro Leu Gly Arg He Val 
145 150 155 160 

Gly Gin Tyr Phe Gly Trp Arg Met Thr Phe Phe Ala He Gly He Gly 
165 170 175 

Ala Leu He Thr Leu Leu Cys Leu He Lys Leu Leu Pro Leu Leu Pro 
180 185 190 

Ser Glu His Ser Gly Ser Leu Lys Ser Leu Pro Leu Leu Phe Arg Arg 
195 200 205 

Pro Ala Leu Met Ser He Tyr Leu Leu Thr Val Val Val Val Thr Ala 
210 215 220 

His Tyr Thr Ala Tyr Ser Tyr He Glu Pro Phe Val Gin Asn He Ala 
225 230 235 240 

Gly Phe Ser Ala Asn Phe Ala Thr Ala Leu Leu Leu Leu Leu Gly Gly 
245 250 255 



Ala Gly He He Gly Ser Val He Phe Gly Lys Leu Gly Asn Gin Tyr 
260 265 270 
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Ala Ser Ala Leu Val Ser Thr Ala He Ala Leu Leu Leu Val Cys Leu 
275 280 285 

Ala Leu Leu Leu Pro Ala Ala Asn Ser Glu He His Leu Gly Val Leu 
290 295 300 

Ser He Phe Trp Gly He Ala Met Met He He Gly Leu Gly Met Gin 
305 310 315 320 

Val Lys Val Leu Ala Leu Ala Pro Asp Ala Thr Asp Val Ala Met Ala 
325 330 335 

Leu Phe Ser Gly He Phe Asn He Gly He Gly Ala Gly Ala Leu Val 
340 345 350 

Gly Asn Gin Val Ser Leu His Trp Ser Met Ser Met He Gly Tyr Val 
355 360 365 

Gly Ala Val Pro Ala Phe Ala Ala Leu He Trp Ser He He He Phe 
370 375 380 

Arg Arg Trp Pro Val Thr Leu Glu Glu Gin Thr Gin 
385 390 395 



<210> 97 
<211> 11756 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (3168) . . (3890) 
<400> 97 

atgggctcca caaaatgggg acatcaaaga aaagcagtgg cactaattaa gactgatgcc bU 
ctgcggaaaa gttctgcggt tgtgcaaaaa aatttcattt tcagggcaac ttcagtttta 120 
tcctaatcct ggccatacca tgacgatgat tgtccctgcc agcgtcagca ggacgttggc 180 
gattgcatag gtgcccgcat agcccagcgc cgggatgtta ctgcgagctg tatcactgat 24 0 
gatctccatt gccggcgcgc aggtacgtgc gcccatcatt gcgccgaaca acagcgcgcg 300 
gttcattcgc aatacataag caccgaacaa gaaacagata accacgggca ccagactgac 360 
aatcaatccg gcaatcaaca tctgaccgcc aatcgcgccc aggccgttat taataccgct 420 
accggcgctc agaccaacgc ctgccataaa caccatcaag ccgaactctt tcaccatgct 480 
taatgcaccc tgcggaatgt aaccgaaggt cgggtggtta gcacgcataa agcccagcat 540 
aattccggcg aataacaacc cggcagcgtt ccccatgccg aaactgaatg tgctgaactg 600 
gaaggtgatc atcccgatca tcagcccaat aacaaagaag gcgcagaatg ccagcaggtc 660 
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caatctgetg 


ttttgtcctc 


ttcattgtgg 


tgtgcctttt 


tctggcgacg 


cacatgaaag 


2160 


gegctttteg 


ggctgccggg 


catcctgaaa 


teggcttget 


atttttcatt 


cttcctggag 


2220 


cagtcgccag 


cttcttttca 


cagegtagag 


aagtcctgaa 


acctctgttt 


ggcgcaatgc 


2280 


tggcggcacc 


ctgttcgatg 


etcattatge 


ggctgttttt 


ttcaccgacg 


cgctcattct 


2340 
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ggcaagagct ggcatggtta ctaagcgcgg tgttctggtg tgcgctgggg gcactgtgtt 2400 

tcttatttat cagtagtttg tttaaaccac agcacagaaa aaatcagtaa agccctcaac 2460 

gcgagggctt gtcagacgat caggcgtcca gattttcttt cacccatgca gcaaaatcgg 2520 

tatagccgcc gatatgttgc tgatcgacaa aaatctgcgg cacggtttct acgggtttac 2580 

ctgccttttg ttgtagatct tctttagtga tcccttccgc acgaatatct acatactgat 2640 

actgaaaatc atcgcgttca ttgctcaatt tctcagccag atcttttgca cgcacacagt 2700 

aagggcaacc cgaacgacca aaaataacgg tttgcattat ttctctcctc atagatttat 2760 

gcctgtaatg atcacgctaa aatgtattcg ctgaaagtag gtttaacctg ttgcattaat 2820 

tgctaaaagc tataactgtt aaacacaata cagtgaaaag ttttagactg aaggctcact 2880 

ttgcagaggg aagcgtatgc gcgcgatcgg taaattgcct aaaggcgtgt tgatactgga 2940 

atttatcgga atgatgctac tggcggtggc gctgctgtcg gtaagcgact ccctgtcgct 3000 

gcctgagcca ttttctcggc cagaagtgca gattctgatg atttttctcg gtgttttgct 3060 

catgcttccc gctgcggtgg tggttattct tcaggtggca aaacgtcttg ccccacagct 3120 

gatgaaccgt ccaccgcaat attcacgttc agaaagagaa aaagata atg acg cca 3176 

Met Thr Pro 
1 

acc att gaa ctt att tgt ggc cat cgc tec att cgc cat ttc act gat 3224 

Thr lie Glu Leu lie Cys Gly His Arg Ser lie Arg His Phe Thr Asp 
5 10 15 

gaa ccc att tec gaa gcg cag cgt gag gcg att att aac age gec cgt 3272 
Glu Pro lie Ser Glu Ala Gin Arg Glu Ala lie lie Asn Ser Ala Arg 
20 25 30 35 

gcg acg tec agt tec agt ttt ttg cag tgc agt age att att cgc att 3320 
Ala Thr Ser Ser Ser Ser Phe Leu Gin Cys Ser Ser lie lie Arg lie 
40 45 50 



acc gac aaa gcg tta cgt gaa gaa ctg gtg acg ctg acc ggc ggg caa 
Thr Asp Lys Ala Leu Arg Glu Glu Leu Val Thr Leu Thr Gly Gly Gin 
55 60 65 
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aaa cac gta gcg caa gcg gcg gag ttc tgg gtg ttc tgt gec gac ttt 3416 
Lys His Val Ala Gin Ala Ala Glu Phe Trp Val Phe Cys Ala Asp Phe 
70 75 80 

aac cgc cat tta cag ate tgt ccg gat get cag etc ggc ctg gcg gaa 3464 
Asn Arg His Leu Gin lie Cys Pro Asp Ala Gin Leu Gly Leu Ala Glu 
85 90 95 

caa ctg ttg etc ggt gtc gtt gat acg gca atg atg gcg cag aat gca 3512 
Gin Leu Leu Leu Gly Val Val Asp Thr Ala Met Met Ala Gin Asn Ala 
100 105 110 115 
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tta ate gca gcg gaa teg ctg gga ttg ggc ggg gta tat ate ggc ggc 3560 
Leu lie Ala Ala Glu Ser Leu Gly Leu Gly Gly Val Tyr He Gly Gly 
120 125 130 

ctg cgc aat aat att gaa gcg gtg acg aaa ctg ctt aaa tta ccg cag 3608 
Leu Arg Asn Asn He Glu Ala Val Thr Lys Leu Leu Lys Leu Pro Gin 
L35 140 145 

cat gtt ctg ccg ctg ttt ggg ctg tgc ctt ggc tgg cct gcg gat aat 3656 
His Val Leu Pro Leu Phe Gly Leu Cys Leu Gly Trp Pro Ala Asp Asn 
150 155 160 

ccg gat ctt aag ccg cgt tta ccg gec tec att ttg gtg cat gaa aac 3704 
Pro Asp Leu Lys Pro Arg Leu Pro Ala Ser He Leu Val His Glu Asn 
165 170 175 

age tat caa ccg ctg gat aaa ggc gca ctg gcg cag tat gac gag caa 3752 
Ser Tyr Gin Pro Leu Asp Lys Gly Ala Leu Ala Gin Tyr Asp Glu Gin 
180 185 190 195 

ctg gcg gaa bat tac etc acc cgt ggc age aat aat cgc egg gat acc 3800 
Leu Ala Glu Tyr Tyr Leu Thr Arg Gly Ser Asn Asn Arg Arg Asp Thr 
200 205 210 



tgg age gat cat ate cgc cga aca ate att aaa gaa age cgc cca ttt 
Trp Ser Asp His He Arg Arg Thr He He Lys Glu Ser Arg Pro Phe 
215 220 225 
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att ctg gat tat ttg cac aaa cag ggt tgg gcg acg cgc taa 3890 
He Leu Asp Tyr Leu His Lys Gin Gly Trp Ala Thr Arg 



230 


235 




240 






aaccgccacg 


tcgatgtatg 


atacgeggge 


ttttgaccag 


gtctgacaga 


gaggtgeagg 


3950 


gtgaaaattg 


ccatattgtc 


ccgggatgga 


aegctctatt 


cgtgtaagcg 


gctgcgtgaa 


4010 


gccgctatac 


agegeggtea 


cctggttgaa 


attcttgatc 


cgctttcttg 


ctacatgaac 


4070 


ataaatcctg 


cggcgtcttc 


tattcactac 


aaaggecgea 


agttacccca 


ttttgacgea 


4130 


gtgat cccgc 


gtattggcac 


cgccattacc 


ttttatggga 


cggcggcact 


gcgccagttc 


4190 


gagat gctgg 


ggagctatcc 


gctcaatgag 


tcggtcgcca 


ttgcccgggc 


gcgtgacaaa 


4250 


ttgcgttcca 


tgeaactget 


ggcgcgtcag 


ggcatcgacc 


tgcctgtcac 


gggcattgcg 


4310 


cattcgccgg 


atgataccag 


cgatttaatc 


gacatggtcg 


gtggtgcgcc 


gctggtggtc 


4370 


aagttggttg 


aaggcacgea 


gggaattggc 


gtcgtgctgg 


eggagacgeg 


teaggeggeg 


4430 


gaaagcgtga 


ttgacgcttt 


ccgcggtctg 


aacgegcata 


ttctggtgca 


ggaatatatc 


4490 


aaagaggege 


aagggtgcga 


tatcegctgt 


ctggttgttg 


gcgatgaagt 


ggtcgctgcg 


4550 


attgaaegge 


gggegaaaga 


gggcgatttt 


cgttccaatt 


tgcatcgtgg 


cggcgcggca 


4610 
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agcgtcgcca gtatcacacc acaggagcgt 
gcgctggacg ttgctggtgt ggatattctg 
gtgaatgcgt cgccggggct ggaaggaata 
aaaatgatcc gctggatcga acgccacgct 
tagtcgcaat cacattactg atcatggttt 
tctttttatc gaaagaggtt gtacaaaatt 
acgctgcgtc aatggctcga tgacctgggg 
gctctgcatc tgccccatat gcagaatttc 
atcgataaca cgatcctgtt ttctgccatg 
ctggcggcgg atttatctgc catcaatgcc 
atgcaggatg ataatctgcc aaagctggtg 
gtaacctatg agcagtttgc atggttcgtg 
attcttgaag ctaatgccca tcaactgctg 
gttaccgaaa actatttcct ccactgataa 
tggctgcgcg ctgcaaaatt atctgctgtt 
ctcttgtgtc gatttggctt tatcacatag 
cgttttttaa tccgagctat agtctcaaac 
atatagcgag cagtgctggc cgggagaaag 
atatgcacgt tbattgcata tctttcagtg 
ttcagaagga aagagatatg accgccttaa 
gtgctctgat ggccgtctct gtcggcacgc 
ataactggtc tgattatatc gccccggaca 
ttaaagtcgt ctacgatgtt ttcgactcta 
ggagtaccgg ctttgatctg gtggttccat 
cgggagtttt ccagccgctg gacaaaagca 
aactgctgaa gctggtcgcc aaacacgatc 
gggcgacgac cgggattggc tataacgttg 
cgcccgtcga tagctgggac ttgatcctca 
gcggtgtctc tttcctggat gcgccagaag 



gaaatcgcga taaaagccgc gcgaacgatg 4 670 
cgtgctaatc gcgggccgtt ggtgatggag 4730 
gaaaaaacca ccggtatcga catcgcgggt 4790 
acgacagaat attgcctgaa aacgggtggt 4850 
tgcctgcgct ttttgcgtaa gctgtgccgg 4910 
atgacatcgc tggtcgttcc tggtctggat 4 970 
atgagttttt ttgaatgtga taactgtcag 5030 
gacggtgtct ttgatgccaa aatcgatctg 5090 
gcggaagtcc gaccttcagc cgtattgccg 5150 
agttcgctga ccgtgaaagc atttcttgat 5210 
gtttgccagt ctttatccgt tatgcagggc 5270 
cgtcagagcg aagagcagat ttcgatggtc 5330 
ttaccgactg atgatgaagg gcaaaacaac 5390 
ctcctttcga gcacgcagtc gctggtgcag 5450 
tttaaccttt tcttaaagat tatttcactt 5510 
agcaaatatg cataaaaatt tgttaaatac 5570 
cctggctaaa gttattcttg cgatgctttt 5630 
ttctcttttc ttacaccgcg ccgataaaaa 5690 
tgacaacttt tgttcgtttg ttaacgaact 5750 
ataaaaaatg gctatcgggt ctggttgcgg 5810 
tcgcggctga acaaaaaaca ctccacattt 5870 
cggtggccaa ttttgaaaaa gaaaccggta 5930 
acgaagtact ggaaggcaaa ttaatggccg 5990 
ctgccagctt tctggagcgc cagttgactg 6050 
aattgccgga gtggaagaat ctcgacccgg 6110 
ccgacaataa atttgctatg ccctatatgt 6170 
ataaagttaa agcggtgctg ggcgaaaacg 6230 
aacctgaaaa tctggaaaaa ctgaaaagct 6290 
aagtttttgc taccgtgttg aattatctcg 6350 
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cgtaaagggt taccgacctg gggcgacgaa 
gtggtgctga ccgtttaagg agcaaagatg 
ccgccgggcg gatttaagct gtggttgtcg 
gtcattgcgt tgccatatat ctggttgatc 
tttaaaataa gcctggcgga gatggcgcgc 
tgggctgacg ggcaactgtc catcactctt 
gatccgctct atttcgatgc ttatctccag 
tgctgtttac tgatcggcta tccgctggcg 
cgtaatattt tattactact ggtgatcctg 
tatgcctgga tgggaatatt aaaaaacaac 
ggggttatcg atcaaccgct gaccattctg 
gtttacgctt acgtgccgtt tatggtactg 
tattcgctgg tggaagcagc gctggatctc 
gtgatcgtgc cgctgactaa aggtgggatt 
gctgtgggcg agtttgtgat cccggaactg 
cgcgtgctat ggcaagagtt tttcaataac 
atcatcatgt tgctgctgct aattgtgccg 
agcgtgggag aacacggatg aataatttac 
ttttgctgct gggctttacc tttctctacg 
ttaacagctc gaagctggtg acggtgtggg 
tattgcgcga tgacgcgatg atgagtgcgg 
cggcgacggc ggcggcgatc ctcggaacta 
ggtttcgcgg atcaaatggc tttgccttta 
tcatcacggg cttgtcgctg ttgttattat 
ctgcggaccg cggtatgctc accatctggc 
tggcggtcgt tatttcttca agattgcggg 
tggatctcgg tgcgacgccg ctgaaagtgt 
ccgcgatcat ttctggctgg ttactggctt 
ccagctttgt ttccgggccg ggagccacca 



gtgcgtttgt gctgggaagt ggacagctgt 8090 
agtacacttg aacctgctgc ccagtcgaaa 8150 
cagctgcaaa tgaagcatgg gcgcaaactg 8210 
ttgctgtttc tgctgccatt tctgattgtc 8270 
gctattccac cttataccga actgatggag 8330 
aatctcggta attttctgca actgaccgac 8390 
tcgctacagg tggctgcgat ttcgacattt 8450 
tgggcggtgg cgcacagtaa gccttcgacc 8510 
ccgtcgtgga cctcgtttct gatccgcgtt 8570 
ggtgtgctga ataattttct gctgtggctg 8630 
cataccaatc tggccgttta tatcggcatt 8690 
ccgatttata ccgcgttgat tcgtattgat 8750 
ggtgcacgac cgctgaaaac gttctttact 8810 
attgccggat cgatgctggt gtttatcccg 8870 
ctcggtggcc cggacagcat catgatcggg 8 930 
cgcgactggc cggtggcctc ggcggtagcg 8990 
ataatgtggt tccacaaaca ccagcaaaaa 9050 
cggtagttcg ttcgccctgg cggattgtga 9110 
cgccaatgct gatgctggtt atctattcgt 9170 
ccggctggtc aacgcgctgg tatggtgagt 9230 
ttggtttaag tctgacaatt gcggcctgtg 9290 
ttgcggcggt ggtgctggtg cgctttggca 9350 
tgatcaccgc gccgctggta atgccagatg 9410 
tcgtcgcgct tgctcatgcc attggctggc 9470 
tggcgcatgt cactttttgt acggcttatg 9530 
aactggatcg ctcgatagaa gaagcagcga 9590 
ttttcgtcat tacgctaccg atgatcatgc 9650 
ttactttgtc gcttgatgat ctggtgatcg 9710 
cgttaccgat gctggtcttt tccagcgtgc 9770 
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qgatgggggt gaatccggaa atcaacgccc -tggcaacatt gatcctcggc gcggtcggaa 9830 
ttgtcggatt tatcgcctgg tatctgatgg ctcgcgcaga aaaacagcgg atacgcgaca 9890 
tccagcgtgc aagacgtggc tgaagacact aaaatttgcc aacctggcta cataatgccg 9950 
cgcatgtcgc ggcattgttt tcatggaaga cgaaacgttg ggatttttta agaaaacatc 10010 
ttcatctcat gctcgcctga atgtgcctgc gctggtgcag gtggcggcgc tcgccattat 10070 
tatgatccgt ggcctcgacg tgctgatgat tttcaatacg ctgggcgtgc gcggtattgg 10130 
cgagttcatt catcgcagcg tacaaacctg gagtttaacg ctggtctttt taagcagtct 10190 
ggtgctggtt ttcattgaga tctggtgtgc gttttcactg gtgaaagggc gtcgctgggc 10250 
gcgctggcta tatctgctga cacaaatcac cgccgcaagt tacttgtggg cggcttcgct 10310 
ggggtacggt tatccggagc tgttcagcat tcccggtgaa tcaaaacgtg aaatcttcca 10370 
tagcctgatg ctgcagaagc tgccggatat gctcatcctg atgctgctgt tcgttccctc 10430 
gaccagtcgg cggttcttcc agttgcaata atgtgtataa tcgtcgcccc tgatgatgtg 104 90 
aaggtcaatg tatgcagtgc gcactttacg acgcgggtcg ctgtcgttcc tgtcagtgga 10550 
taatgcagcc gattccagag caactctccg ctaaaaccgc cgatcttaaa aatctgctcg 10610 
ccgactttcc ggttgaggaa tggtgcgcgc cggtgtcagg cccggaacaa gggtttcgta 10670 
ataaagccaa aatggtggtg agtggtagcg ttgaaaaacc actgctcggt atgctgcatc 10730 
gcgatggcac accagaagac ctttgtgact gcccgcttta tcctgcctca tttgcgcccg 107 90 
tttttgcggc gctaaaaccg tttatcgccc gagcggggtt aacgccctac aacgtggcgc 10850 
gtaagcgtgg cgaactgaaa tacattctgc tgactgaaag ccagagtgat ggaggcatga 10910 
tgctgcgctt tgtactgcgt tctgatacca agctggcgca actgcgtaag gcgctgccgt 10970 
ggttacacga acaactaccg cagctgaaag ttattaccgt caatattcag ccggtacata 11030 
tggcgattat ggaaggggag acggagatct acctgaccga acaacaggca ctggcggagc 11090 
gttttaatga cgtaccgctg tggatccgtc cgcaaagttt cttccagact aatccggcgg 11150 
tcgccagcca cttgtacgcc accgcgcgcg actgggtacg acagctgccg gttaaacata 11210 
tgtgggatct gttctgcggt gtggggggct ttggtttaca ctgcgcgacg cctgacatgc 11270 
agttaaccgg gatcgaaatt gcatcagagg ccattgcctg tgcaaagcag tcagccgctg 11330 
aactgggctt aacgcgtttg caatttcagg cgctggactc cactcagttt gccaccgctc 11390 
agggggatgt gccggagctg gtgctggtta acccgccgcg ccgcggcatt ggtaaaccgc 11450 
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tgtgtgatta tctctcaacg atggcaccgc gttttatcat ctactccagc tgtaacgccc 11510 

aaactatggc gaaagatatc cgcgaactgc ctgggtttcg tattgaacgg gtgcagcttt 11570 

tcgatatgtt cccgcatacc gcgcactatg aagtgctgac gctgctggtg aagcaataaa 11630 

aaagccgcat gtgcggcttc agattgctga caaagtgcgc gttgtttatg ccggatgcgg 11690 

cgtaaacgcc ttatccggcc tacaaaagcg tgcaaattca atacattgca tgggccatgt 11750 

aggcct 11756 



<210> 98 
<211> 240 
<212> PRT 

<213> Escherichia coli 
<400> 98 

Met Thr Pro Thr He Glu Leu He Cys Gly His Arg Ser He Arg His 
15 10 15 

Phe Thr Asp Glu Pro He Ser Glu Ala Gin Arg Glu Ala He He Asn 
20 25 30 

Ser Ala Arg Ala Thr Ser Ser Ser Ser Phe Leu Gin Cys Ser Ser He 
35 40 45 

He Arg He Thr Asp Lys Ala Leu Arg Glu Glu Leu Val Thr Leu Thr 
50 55 60 

Gly Gly Gin Lys His Val Ala Gin Ala Ala Glu Phe Trp Val Phe Cys 
65 70 75 80 

Ala Asp Phe Asn Arg His Leu Gin He Cys Pro Asp Ala Gin Leu Gly 
85 90 95 

Leu Ala Glu Gin Leu Leu Leu Gly Val Val Asp Thr Ala Met Met Ala 
100 105 110 

Gin Asn Ala Leu He Ala Ala Glu Ser Leu Gly Leu Gly Gly Val Tyr 
115 120 125 

He Gly Gly Leu Arg Asn Asn He Glu Ala Val Thr Lys Leu Leu Lys 
130 135 140 

Leu Pro Gin His Val Leu Pro Leu Phe Gly Leu Cys Leu Gly Trp Pro 
145 150 155 160 

Ala Asp Asn Pro Asp Leu Lys Pro Arg Leu Pro Ala Ser He Leu Val 
165 170 175 

His Glu Asn Ser Tyr Gin Pro Leu Asp Lys Gly Ala Leu Ala Gin Tyr 
180 185 190 

Asp Glu Gin Leu Ala Glu Tyr Tyr Leu Thr Arg Gly Ser Asn Asn Arg 
195 200 205 
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Arg Asp Thr Trp Ser Asp His He Arg Arg Thr He He Lys Glu Ser 

210 215 220 

Arg Pro Phe He Leu Asp Tyr Leu His Lys Gin Gly Trp Ala Thr Arg 

225 230 235 240 



